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ABSTRACT

The major purposes of this study were to determine the optimum
number, size, and location of gins, compress-warehouses, and oil mills
in Northeast Louisiana and to project the increased merchandising effi
ciency which could be obtained from such an optimum organization.
Cotton production density data for the study area, for the 1967
and 1968 seasons, were provided by the state and parish offices of the
Agricultural Stabilization and Conservation Service.

The basic data

for estimating assembly and processing cost relationships were obtained
from secondary sources.

The cost data were evaluated and revisions

made where necessary to reflect present costs using primary data ob
tained by personal interviews with individuals in the cotton industry.
An economic model adapting the economic logic of location theory
to empirical analysis of location problems was used to determine the
optimum number, size, and location of processing plants.

In this study

this involved the shipment of seed cotton from farms to gins, the con
version of seed cotton into lint and cottonseed, shipment of lint to
compress-warehouses for storage, and shipment of cottonseed to oil mills
for crushing.
Assembly costs were minimized by choosing optimum locations for
various numbers of plants in the study area.

Given a level of production

and the optimum number and locations of plants in a specified area, the
size of plants and respective processing costs were determined.

Process

ing and assembly costs were then added to obtain the combined total cost.

ix

In 1967, there were 88 gins, nine compress-warehouses, and one oil mill
in Northeast Louisiana.

The analysis indicated that for the 1967 level

of production combined assembly and processing costs could be minimized
with 16 gins located at Mer Rouge, Rayvllle, Wlnnsboro, Sicily Island,
Jonesville, Oak Grove, Darnell, Delhi, Lake Providence, Tullulah, Tran
sylvania, Epps, Oak Ridge, Bosco, Mangham, and Newellton;

three compress-

warehouses located at Oak Grove, Rayvllle, and Wlnnsboro; and one oil
mill located at Rayvllle.
With the 1967 level of production, the cotton industry in the
study area could have reduced marketing costs $2,226,217, or $8.34 per
bale with the proposed optimal marketing organization as compared to
the existing marketing organization.

The largest cost reduction would

be in the ginning sector, where total assembly and processing costs for
seed cotton could be reduced $1,357,947, or $5.08 per bale.
Similar savings were possible for the estimated 1968 level of
production.

Assembly and processing costs would have been minimized

with 21 gins,

four compress-warehouses, and one oil mill.

With this

optimum organization, cost for the study area could be reduced $2,116,071
or $5.93 per bale.
The study illustrates the need for fewer byt larger facilities
operating as nearly as possible at full capacity in the area.

It re

veals what can be done toward reducing the cost of marketing In the
area studied and provides guidelines that may be followed to achieve
these savings.

In addition, the study indicates that if an optimal
x

marketing organization were established, significant reductions could also
be made in the merchandising sector of the cotton industry.

This could be

achieved primarily through the use of large, more centralized markets
which could provide more efficient marketing services.

xi

CHAPTER I

INTRODUCTION

Despite recent reductions in acreage and Increased competition from
foreign cotton and synthetic fibers, cotton has remained a major source of
Income in Louisiana.
In 1968, cotton ranked third behind rice and cattle and calves with
a total income -- including government payments -- of approximately 98.5
million dollars.

Because of its wide distribution cotton affects the wel

fare of many farm people in the state.

There were 20,648 farms with cotton

allotments in Louisiana in 1967, with 56 of 64 parishes in the state with
allotments.*

Businesses related to cotton production processing, and

utilization give employment to many additional persons in Louisiana.

Spe

cialized services which serve the cotton industry, such as finance, insur*
ance,and transportation, are vitally concerned with the future of the
cotton industry.

It is important to these groups, and to the Louisiana

economy in general that the cotton industry remain strong and competitive.
The competitive position of the Louisiana cotton industry depends
upon all aspects of production, marketing, and utilization.

Efficiencies

Vjames F. Hudson, "The Economic Importance of Cotton in Louisiana,"
Louisiana Rural Economise. XJCIX, 3 (August, 1967), 5.
1

2
In one aspect can be offset by inefficiencies In others.

For example,

low production costs can be offset by a high-cost marketing system.

In

order for an Industry to achieve a high level of performance, It is
necessary for it to adjust to changing economic conditions.

The cotton

Industry is a dynamic Industry which is undergoing continual changes.
These changes are particularly prominent In the marketing sector of the
industry.

The number of active gins In the United States decreased

from 29,214 in 1900 to 4,202 in 1967, or an 85 percent decline (Figure
2
1).

During this period cotton production fluctuated widely from year to

year but the over-all trend has been relatively stable.

The result has

been larger volumes per gin (Figure 1>.-.
Similar changes, though not as drastic, are occurring in the stor
age, cottonseed crushing, and cotton merchandising sectors of the indus
try.

The Problem

The research of engineers which has made possible more efficient
gins, warehouses, and oil mills will not have Its full significance un
less it Is adopted and used properly by the cotton industry.

As Indicated

in the previous section, the number of cotton marketing facilities is

^U. S. Department of Gonmerce, Bureau of Census, Cotton Production
in the United States, Crop of 1967
(Washington, D. C . : United States
Government Printing Office, 1968), pp. 2-3.
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declining as smaller facilities are replaced by fewer and larger facili
ties.

These changes have occurred in the absence of adequate economic

information.

Assuming a continuation of this trend of changing plant

numbers and sizes, economic Information is needed to give more precise
direction to these changes.

Such Information would serve as guidelines

In making adjustments that will enable cotton to be marketed more effi
ciently.

Scope and Objective

This study is concerned with providing information needed for
efficient adjustments in the Louisiana cotton industry which would im
prove the Income situation of both producers and processors.

This in

volves determining the marketing system with the optimum number, Bize,
and location of gins, compress-warehouses, oil mills, and marketing
outlets by analyzing conditions of spatial equilibrium, and illustrating
how this optimum system minimizes marketing costs.
The specific objectives of this study are:
(1)

To determine the optimum number, size, and location of
cotton gins in the Northeast Louisiana cotton area.

(2)

Given the.optimum number, size, and location of gins,
to determine the optimum number, size, and location of
oil mills and compress-warehouses in the study area.

(3)

Given the optimum number, size, and location of. gins,
oil mills, and compress-warehouses, to estimate the
increased marketing efficiency which can be obtained
from this optimum organisation.

5
Location and Description of the Study Area

The study area was confined to the following 11 parishes in North
east Louisiana:

Morehouse, West Carroll, East Carroll, Ouachita, Rich

land, Madison, Caldwell, Catahoula, Franklin, Tensas, and Concordia.

It

includes the production areas commonly referred to as the Macon Ridge
and Mississippi River Delta cotton production areas (see Figure 2).
The selection of this area was based on a number of factors.

Fac

tors of primary importance were;
1.

Total cotton acreage.

(See Table 1).

2.

The expectation that this area will maintain its competitive
position in cotton production as well or better than any
other area in the state.

3.

There is a lower percent of underplanting of cotton In this
area than in the other producing areas.

4.

There is a minimum of seed cotton transported into and out
of the study area.
The study area is surrounded by natural
boundaries on three sides:
the Mississippi River on the
East, the Catahoula swamps on the South, and the Upland
hill area on the West.
Although there is no natural bound
ary on the North, there are factors that discourage trans
porting seed cotton over state lines.
In this study, it
was assumed that movement of seed cotton out of the state
was offset by movement Into the state such that there was
very little net movement,

The study was confined to the area cited because it had the bound
aries mentioned above and the size of the area allowed the size of the
problem to be manageable.

However, it is expected that the techniques

can be applied to other areas by using the costs and other data appli
cable to those areas.

6

Figure 2.

Location of the Study Area in Louisiana.

7
Table 1.

Cotton Acreage Allotments for the State and by Parishes In
Northeast Louisiana, 1967-68
Effective Allotment on Farms
1967
1968*^

Parish

4

«■

4*

*

Acres- - - - -

34,875
28,784
37,320
59,609
15,604
8,500
12,963
10,126
22,540
22,717
52,648

35,252
29,038
37,477
59,824
15,692
8,552
12,810
9,737
22,581
23,147
52.995

Total - Study Area

307,105

305,686

Total - State

548,757

526,000

East Carroll
West Carroll
Morehouse
Franklin
Ouachita
Caldwell
Catahoula
Concordia
Tensas
Madison
Richland

a/ Preliminary Estimate of Louisiana Agricultural Stabilization and
Conservation Service.
Source:

Louisiana Agricultural Stabilization and Conservation Service.

Sources and Kinds of Data

The data required for determining the optimum number, size, and
location of facilities are:

(1) production density patterns, (2) assem

bly costs (Including costs of transporting seed cotton from farms to gins,
bales of lint from gins to compress-varehouses, and cottonseed from gins
to oil mills), and (3) processing costs at the gins, oil mills, and
compress-warehouses.
Cotton production density data (bales per square mile) for 1967
were developed from information provided by the state and parish offices

8
of the Agricultural Stabilisation and Conservation Service.

Each farm

history card of fanners having cotton allotments was examined to deter
mine the number of arres of allotment.

Allotment acreages were then

summarized for each aerial photograph and the number of square miles
on each photograph computed.

The cotton production density per square

mile was then computed and the information transferred to parish road
maps.

This is the most accurate method available to determine produc

tion density.

Using this method, production density was computed for

2\ square mile units.
The basic data for estimating assembly costs for transporting
seed cotton from farm to gins and the cost-output relationship for
cotton gins were obtained from a cotton gin efficiency study conducted
by Covey and Hudson (1963),

3

and from a gin cost study by the U. S.

Department of Agriculture ( 1 9 6 7 ) These data were updated to refle. .
current costs of operation, using data collected from gin owners and
secondary data.
The assembly cost data for transporting cotton lint to compre3Swarehouses and cottonseed to oil mills were obtained from a study

^Charles D. Covey and James F. Hudson, Cotton Gin Efficiency as
Related to Size, Location and Cotton Production Density in Louisiana,
Bulletin No. 577 (Baton Rouge:
Louisiana Agricultural Experiment Sta
tion, December, 1963).
i*V. S. Department of Agriculture, Economic Research Service,
Engineering and Economic Aspects of Cotton Gin Operations...Midsouth,
West Texas, Far West, Agricultural Economic Report No. 116 (Washington,
D. C . : United States Government Printing Office, July, 1967).

conducted by Hudson and Cocheba (1965).

These data were also evaluated,

and revisions made where necessary to reflect present costs of transport
ing cotton lint and cottonseed.
Cost-output relationships for oil mills were obtained from U. S.
Department of Agriculture marketing research reports.**

Since these were

the only available data and were published In 1959, It was necessary to
update these data to reflect changes due to price inflation.

The whole

sale price Index as published by the U. S. Department of Labor reflects
changes In wholesale prices over time.

Therefore, the wholesale

price

index was used to adjust the cost-output relationship for the oil mill
data to estimate present costa.

The wholesale price index includes data

on the price of labor, machinery, equipment, and other supplies that con
stitute the major costs items at an oil mill.

Changes In the wholesale

price index should, therefore, tend to reflect changes in costs of
crushing seed at an oil mill over time.

It Is realized that these are

estimates; however, a more refined degree of accuracy would require
actual inventory analysis of the oil mill industry over the time period
under consideration.

This was not possible In the present study.

^James F. Hudson and Donald J, Cocheba, Cost of Cotton Lint and
Cottonseed ShIpments from Gins to Warehouses and Oil Mills in Louisiana.
Bulletin No. 605 (Baton Rouge:
Louisiana Agricultural Experiment Sta
tion, December, 1965).
^U. S. Department of Agriculture, Agricultural Marketing Service,
Supplement to Comparative Economics of Different Types of Cottonseed Oil
Mills and Their Effects on Supplies. Prices, and Returns to Growers.
Marketing Research Report No. 54 (Washington, D. C . : United States
Government Printing Office, January, 1959).

10
Storage and handling costs for cotton bales in compress-ware
houses were developed from a study made by the Economic Research Ser
vice of the U. S. Department of Agriculture on the costs of storing
and handling cotton In public facilities.^

Previous Work

A considerable amount of research has been conducted concerning
the transportation, ginning, storage, cottonseed crushing, and merchan
dising sectors of the cotton industry.
have been conducted independently.

However, these research studies

Those studies concerned with trans

portation have considered cost of transportation by various means and
the costs associated with each in relation to distance traveled.

Those

research projects concerned with ginning and storage costs have simi
larly been concerned only with processing and storage costs, respec
tively.

None of these studies have considered the Interrelationship

of assembly and processing costs and optimum size and location of firms
In relationship to each other.
Q

Hudson and Cocheba (1965)

conducted research involving trtnspor-

tation costs for cotton lint and cottonseed.

This study investigated

the different types of transportation used in transporting cotton lint
and cottonseed from gins to warehouses and oil mills.

It indicated

that, in terms of ton-miles, the most prevalent means of transportation
was rail shipments, while "for-hire" trucks and gin trucks were most

^U. S. Department of Agriculture, Economic Research Service, Cost
of Storing and Hand ling Cotton at Public Storage Facilities. 1964-65.
Economic Research Report No. 306 (Washington, D. C. : United States Gov
ernment Printing Office, October, 1956).
®Hudson and Cocheba, loc. cit.

11
prevalent for shorter hauls.

Approximately three-fourths of the gins In

the study used trucks to haul all their cotton lint to compress-ware
houses.

There was little relationship between gin size, measured in

terms of bales ginned, and methods of shipment.

However, gin size was

correlated with the average distance over which cottonseed was transported.
The Hudson-Cocheba study indicated that the greatest opportunities for
reducing transportation costs were in reducing the hauling distance for
cotton lint and cottonseed.
Research has also been conducted concerning cotton gin efficiency.
In 1963, Covey and Hudson
ency in Louisiana.

q

made a detailed study of cotton gin effici

The study indicated that definite "economies of

scale" exist In ginning cotton.

The study demonstrated three means by

which ginners could achieve lower costs.

First, lower per unit cost

through economies of scale as size of plant increased.

Second, and

closely tied to economies of scale, per unit cost reductions could be
achieved with a larger annual ginning volume.
scale,

Third, economies of

in most cases, more than offset Increases in assembly cost as

size of plant was increased.

Therefore, in the long run, the authors

indicated that the Louisiana cotton industry is likely to continue
moving toward fewer and larger cotton gins.

9
Covey and Hudson, loc. c i t .

12
The U. S. Department of Agriculture conducted a study

(1959)*®

which analyzed the comparative economies of different types of cotton
seed oil mills.

The cost of crushing cottonseed in different sizes

and types of cottonseed oil mills was carefully examined in this study.
It was concluded that crushing costs per ton of seed decreased for all
types of mills as size of annual crush increased.
In 1966,

the U. S. Department of Agriculture conducted a study

on the costs of storing and handling cotton at public storage facilities.
Fixed and variable costs were developed for the basic services routinely
required for the in-and-out handling and storing of cotton.

These costs

were developed from accounting data and operational information for 133
public cotton storage facilities.*"^
Research concerned with plant numbers, size, and location has
been conducted for several coinnodities.

Though the research involves

different connodities, review of the techniques and models was helpful
in conducting the present study.

*®U. S. Department of Agriculture, Agricultural Marketing Ser
vice, Supplement to Comparative Economies of Different Types of Cottonseed Oil Mills and Their Effects on Supplies, Prices, Returns to
Growers, Marketing Research Report No. 54 (Washington, D. C . : United
States Government Printing Office, January, 1959).
**U. S. Department of Agriculture, Economic Research Service,
Costs of Storing and Handling Cot ton at Public Storage Facilities, 196465, loc. cit.

13
Mathia and King (1962)

12

conducted a atudy Involving the optimum

number, size, and location of processing plants for the North Carolina
sweet potato industry.

The general objective of the study was to pro

vide Information concerning efficient organization of the North Carolina
sweet potato processing industry which would improve the income situa
tion of sweet potato producers and processors.

The study indicated that

savings in processing costs exceeded the increase in assembly costs when
the optimum number of processing plants were used instead of the exist
ing number.
The data obtained in the Mathia and King study were then used
in a model developed by John Stollsteimer which adapts the economic
logic of location theory to empirical analysis in determining total as
sembly and processing costs.

The optimum number, size, and location of

plants was the combination for which the sum of assembly and processing
costs was at a minimum.
Peeler anc King (1964)

11

conducted a study involving the optimum

location of egg grading and packing plants in North Carolina.

An eco

nomic model developed by John Stollsteimer was used to provide a pro
cedure for obtaining the optimum number, size, and location of plants.

tJ
i4Cene A. Mathia and Richard A. King, Planning Data for the
Sweet Potato Industry -- Selection of the Optimum Number, Size. and
Location of Processing Plants in Eastern North Carolina. A. E. In
formation Series No. 97 (Raleigh: Department of Agricultural Eco
nomics, North Carolina State College , December, 1962).
*-^R. J. Peeler, Jr. and Richard A. King, Optimum Location of Egg
Grading and Packing Plants in North Carolina. 1964 A. E. Information
Series No. Ill (Raleigh: Department of Agricultural Economics, North
Carolina State College, March, 1964).
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The b a d e

function of the Stollsteimer model used In this study was to

minimise the combined total cost of assembly and processing for a pre
determined number of potential plant sites.

The minimization procedure

requires that total assembly and processing costs be expressed as a
function of the number of plants.
It was found that because of economies of scale which exist in
the egg grading and packing industry, the combined cost of assembly and
processing of eggs was significantly reduced by movement toward a smaller
number of plants more optimally located and of optimum size.
Williams and Alexander (1961)

14

conducted research concerning the

optimum distribution of producer milk among markets and class.

The pur

pose of this research was to study the distribution of producer milk
among markets and determine the optimum distribution so as to yield
maximum net returns to local producers.
The transportation model of the linear programming technique
was used in analyzing the geographic movement of milk.

Hits model de

termined the least cost of transferring a specified amount of a com
modity to specific destinations.

It was concluded that the existing

distribution system for milk in Louisiana was not optimum and could be
*

altered to minimize transfer cost.
This review of previous work has been included to put this re
search in proper perspective by indicating the nature of similar

l^D. C. Williams, Jr. and William H. Alexander, Optimum Dlstribution of Producer Milk Among Markets and Class Uses in Louisiana.
Bulletin No. 544 (Baton Rouge:
Louisiana Agricultural Experiment Sta
tion, June, 1961).
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studies.

The studies of other conmodlties Included in the review were

selected as representative of different types of approaches and re
search techniques that have been utilized by other researchers in
studies of location, size, and number of plants.

Their approaches

and techniques were considered more directly applicable to the prob
lem involved in this study than any previous work related to cotton.
However, none of the studies reviewed have attempted to directly con
sider three marketing sectors while Indirectly considering their
effect on a fourth sector.

It is the primary objective of the present

study to directly consider the gin, compress-warehouse, and oil mill
sectors and to estimate their effect on the marketing sector.

The Analytical Procedure

The analytical procedure required dividing the study area
into production regions, then specifying the geographic location of
potential gins, compress-warehouses, and oil mills in arriving at an
"optimum market organization1' ^ of processing facilities.

Actual

facilities may or may not presently exist at the specified locations.
The initial step was to determine a size of production origin
for which production could be pinpointed.

A production origin, as

"Optimum market organization" refers to the number, size,
and location of processing facilities that minimizes total marketing
costs for a given level of production in a given area.
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considered here, was the farm but It was not necessarily confined to
one farm.

The concept as used involves the production of a farm or

farms in a given geographical area.

Each parish office of the Agricul

tural Stabilization and Conservation Service keeps a record of the cot
ton grown on each farm within the parish.

In the eleven-parish study

ares there were 9,804 farms producing cotton.

The farm record of each

of these farms was examined to determine the aerial photograph on which
the farm's cotton production was shown.

The cotton acreage was recorded

for each farm and sunmarized for each photograph to determine the cot
ton production density per square mile for all photographs in the study
16
area.
The first attempt was to consider each area of land represented
by an aerial photograph in which production occurred as a production
origin.

However,

it was found that when each aerial photograph was

used as an origin computing time on the computer was extremely long.
Therefore,

for the purpose of this analysis, the land area represented

by four aerial photographs were combined into cne origin (one or more
farms),

The production on the land represented by each of the four

photographs was added to compute the total production for a given production origin.
Each production origin represented an area which was approxi
mately five miles square.

The production density of each origin was

l^The size and location of the land area represented by these
photographs was established by the Agricultural Stabilization and Con
servation Service.
The land within each parish is designated as being
on one of these photographs.
Each aerial photograph represented an
area which was approximately 2% miles square.
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determined by dividing the square miles of land area Into the total
production of each origin to obtain the number of bales produced per
square mile.

Given this criterion, there were 334 production origins

in the study area.

The program used to compute assembly costs required

that production be considered as concentrated at the center of each
origin.

The Beed cotton production In each origin was assumed to be

processed at one of the potential gins in the study area.
The next step was to determine the potential gin sites in the
study area.

Potential locations of cotton gins were restricted to

towns on main paved roads, and, if possible, adjacent to railroads,
plus the "restriction" that farmers would not have to transport cotton
more than approximately 15 miles to the closest gin.
Production densities were plotted within the study area and
through close visual examination of these densities, given the restric
tions indicated above, potential gin sites were logically selected as
possible gin sites in a first approximation of an optimum solution.
It was logical in this model as a first approximation to con
sider all potential gins to be the largest size then available since
per unit costs were lowest in the large gins.

The largest size single

battery gin available from gin equipment companies was a 24 bale per
hour capacity gin.

For this analysis it was assumed such a gin would

operate at 85 percent of its rated capacity and have an annual capacity
of 18,480 bales.
Thus, by visual inspection, within the "restrictions" given, the
first approximation of both the potential locations and numbers of gins
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was determined for the Northeast Louisiana area.

This was done to re

duce computer time and to take advantage of convnon Judgment in reaching
a final solution.

Visual appraisal would also eliminate the possibil

ity of the model placing gins in locations which would violate the
restrictions of the study

- f o r example, specifying the location of a

gin in an inaccessible location where transportation facilities or
necessary utilities for operations are not available.

In such cases,

the additional cost cf providing transportation facilities and utili
ties to the optimal site as determined by the mathematical model alone
would more than offset the savings in assembly costs as a result of
its location.

Since all of these restrictions were not built into the

model, judgment of the researcher was used In reaching a feasible as
well as optimal solution.
Once the number of gins and their locations were determined,
the analytical model assigned the volume of production of each supply
origin among plants in a way that minimized assembly costs for the gins
indicated.

Then, as indicated by the volume assigned to each gin by

the analytical model the optimum size gin was determined to gin the
cotton assigned to this location.

Thus, the volume of cotton to be

ginned was ginned at least cost by allowing each gin to operate at
full capacity.

Finally, given this pattern of gin locations and the

volumes indicated, total assembly and processing costs could be com
puted .
To examine the nature of cost changes for different plant loca
tions, potential market organizations were carefully examined to determine
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how potential gins could be re-located to reduce total assembly and pro
cessing costs.

The data were then re-run and the costs re-examined.

Total costs for several possible combinations of locations for varying
numbers of plants were considered.

The combination of locations and

the sizes of gins associated with the minimum total costs were selected
as the optimum locations and sizes to gin the total season volume of
cotton.
Finally, considering the location of production origins and poten
tial gins, the potential number and location of compress-warehouses and
oil mill sites were determined.

Since no cost data were available for

warehouses larger than approximately 100,000 bale capacity annually,
this was the largest size considered for the study area.

Because of

economies of scale associated with the larger compress-warehouses, an
attempt was made to determine the economic feasibility for locating a
few large warehouses in the study area rather than several smaller ones.
By considering the location of potential gins and the following
restrictions, potential locations of compress-warehouses and oil mills
were selected.

In all cases, compress-warehouses and oil mills were

located on main highways and adjacent to railroads.

It was alBO re

quired that these plants be located in a town large enough to insure
an ample supply of labor, repairs, utilities, and other requirements.
The same production origins were used throughout this analysis.
The number, size, and location of potential gins, compress-warehouses,
and oil mills were changed several times to determine the effect of
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changes on assembly and processing costs.

The changes were continued

as long as they produced reductions In costs.

The optimum solution

was reached when costs could no longer be reduced as changes were made.

The Analytical Model

The analytical model for determining the number, size, and loca
tion of processing plants that minimize the combined assembly and pro
cessing costs requires statements of the relationships of these two
functions to volume of output.

The following model, developed by Hurt

and Tramel (1965)^ and adapted for use in this study, adapts the eco
nomic logic of location theory to empirical analysis required in deter
mining the optimum number, size, and location of processing plants.
This model permits solutions to problems involving shipments of
raw product from raw material origins to primary processing plants, and
conversion of this product into one or more products.

Each of these

products may then be further processed at separate types of process
ing facilities.

In this study, the raw product moves from the raw

material origin to one of a set of primary processing plants.

The raw

product is processed into two separate products, each requiring further
processing at a different type of intermediate processing plant.

No

other processing or transportation costs were considered since further

^ V e r n e r G. Hurt and Thomas E. Tramel, "Alternative Formulations
of the Transhipment Problem," Journal of Farm Economics, XLVII, 3 (August,
1965).
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processing of cotton lint and cottonseed is done outside of Louisiana
and the location of oil mills and warehouses were considered independent
of any effect they may have on final processing due to distance.

Given

these conditions, what is the optimum number, size, and location of
plants which will minimize costs of assembling and piocessing the total
quantity of a conmodity produced in the supply area?
Let:

TC
TAC
TSPC
Lj
P.
X
J

X
X jj
C jj
Lfc

Yj
Y
Yj^

C
J
Lj

L

*
"■
■
■

total processing and assembly costs
total assembly costs
total season processing costs
location of primary processing plant j
- unit processing cost of primary processing plant j
(j - 1
J _< L) located at Lj
■ quantity of raw product processed at primary processing plant j
- quantity of raw
material produced
atorigin 1 per
production period
« total quantity of raw material produced in supply
area
* quantity of raw material transported for origin 1
to plant j located at L.
* unit cost of transporting the raw product from
origin 1 to plant j located at L*
* location of intermediate processing plant k
- unit processing costs of intermediate processing
plant k
“ quantity of raw product one processed at intermedi
ate processing plant k
■ quantity of semi-processed product produced at
primary processing plant j
■ total quantity of semi-processed product produced
by all primary processing plants
■ quantity of semi-processed product one transported
from primary processing plant J to Intermediate
processing plant k located at L^
• unit costs of transporting seml-proceased product
one from primary processing plant j to intermediate
processing plant k located at L^
■ one combination of locations for J plants among the
T possible combinations of locations for J primary
5
processing plants, given L potential plant locations
■ one combination of locations for K plants among the
f h\ possible combinations of locations for K inter-

\x)
mediate

processing plants, given K potential plant
locations
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P

- unit processing costs of intermediate processing
plant M
Z, - quantity of semi-processed product two transported
from primary processing plant J to intermediate
processing plant M, located at 1^
C, “ unit costs of transporting semi-processed product
two from primary processing plant J to Intermediate
processing plant M, located at 1^
L_ - one combination of locations for n plants among the
fl\ possible combinations of locations for M inter-

W

mediate processing plants, given M potential plant
locations
Zm - quantity of raw product two processed at intermedi
ate processing plant M
The assembly cost relationship is stated algebraically as:
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The two relationships are stated algebraically as a sum.

The procedure

is to minimize the combination function
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The expected shapes of the functions In this model are lllustrated graphically in Figures 3 and U.
A four region example of this plant location model may be formu
lated as Indicated in Table 2, and in sections 3A and 3B of Table 3.
In this example, there are three primary processing plants which receive
raw products shipments from four regions.

The raw product Is trans

formed Into two seml-fInished products which are shipped to separate
types of processing plants.
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In this study, the primary processing plants are cotton gins
which receive seed cotton from cotton producers.
Product one is bales of
lint shipped from gins to compress-warehouses, and product two is cotton
seed shipped from gins to oil mills.

Dollars
TAC

«
P
■

o

u

1— 1

1
tt

01
<
«
P
O
Eh

Number of Plants
Figure 3.

Minimized Total Assembly Costs.

Dollars

TC

TSPC + TAC

TSPC

TAC

Number of Plants

Pigure 4.

Minimised Total Assembly and Processing
plant Costs

Table 2,

Formulation of a Multiregion, Multiplant, Multiprocessing Problem

Primary Processing
Intermediate Processing
Intermediate Processing
Plant (Region)
Plant (Product #1)
Plant (Product #2)
1
2_______ 3 ___________ 1__________ 2________
1
2

Item

Producing
Region

A
1
2
3
4

Raw
Product
Supply

E

D
1
2
3

I
Shipments of
Semi-finished
Product #2

Excess
Capacity
Primary Processing
Plant Capacity

Processing
Capacity

H

G
1
2
3

F

Shipments of
Semi-finished
Product #1

Excess
Capacity

Primary
Processing
Plant (2)

.
®i —

C

6

Raw Product
Shipments

Primary
Processing
Plant (1)

r y
rj

Matrix Format

Intermediate Pro
cessing Plant
Capacity
(Product #1)

Processing
Capacity

Intermediate Pro
cessing Plant
Capacity
(Product #2)

a/ Supply of products available for processing in each of the respective producing or processing
sectors.
b/ Demand for products at each respective processing sector.
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Costs in submatrlx A (Table 2) are the costa per pound of trans*
porting raw material from producing regions to primary processing plants,
and the processing costs at these plants.

All costs in submatrices B,

C, F, and H are sufficiently high to prevent entries in the final solu
tion,

Costs in submatrices D and G are sufficiently high to prevent

entries in the final solution, except those in the main diagonals, which
are zero.

Costs in submatrlx E are the costs of transporting semi-fin-

lshed product one from the plant in which primary processing occurs, to
the intermediate processing plant, plus the costs of processing in that
plant.

Costs in submatrix 1 are the costs of transporting seml-flnished

product two from the plant in which primary processing occurred, plus
the costs of processing in that plant.

Quantities available and process

ing capacities are indicated in border totals.
Table 3, Section A, is a hypothetical example of the use of the
model in solving a plant location problem.

For example, in submatrlx A,

the value .47 is the cost of transporting a pound of seed cotton from
producing region one to gin number one and processing this pound of seed
cotton at gin number one.

In submatrix E the value .14 is the cost of

transporting a pound of cotton lint from gin number one to compresswarehouse number one.

The value .10 In submatrlx I is the cost of

transporting a pound of cottonseed from gin number two to oil mill num
ber one and processing a pound of cottonseed at oil mill number one.
Table 3, Section B, presents the solution of the problem using
the proposed analytical model used in this study.

Submatrlx A of the

minimum cost solution indicates the quantity of raw product shipments

Table 3.

Section A.

Hypothetical Example of Plant Location Problem — — - Matrix of Costs, Supplies,
and Requirements

Primary Processing
Plant (Region)
1
2
3

Item

Intermediate Processing
Plant (Product #1)
1
2

Intermediate Processing
Plant (Product #2)
1
2

e a/
&i “

Producing
Region
i

2
3
4

.47
.55
.57
.46

.41
.63
.54
.66

.49
.61
.63
.48

*
*■

+

*

*

*

*

*

*

*
*

*

★

★

*

.14
.11
.12

.18
.15
.19

*
*
★

*
*

*

8.
40.
16.

*

.02
.01
.04

.05
.03
.02

12.
60.
24.

40

56

40.
60.
30.
30,

Primary
Processing
Plant
1

0

*

2
3

*
*

0

*
*

*

0

Primary
Processing
1
Plant
2
3

0

*

*
*

0

*
*

★

*

0

*

*
*
*

20

100

40

30

34

r
Rj

y

^Denotes a cost sufficiently high to preclude entries in the minimum cost solution.
a/ Supply of products available for processing in each of the respective producing or processing
sectors.
b/ Demand, for products at each respective processing sector. These values were specified in the
actual analysis for the study as the largest size facilities presently available.

Table 3.

Section B.

Hypothetical Example of Plant Location Problem

Primary Processing
Plant (Region)
1
2
3

Item

Intermediate Processing
Plant (Product #1)
1
2

Minimum Cost Solution

Intermediate Processing
Plant (Product #2)
1
2

s
&i _

Producing
Region
1
2
3
4

0
20
0
0

40
30
30
0

0
10
0
30

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

40
60
30
30

1
2
3

0
0
0

0
0
0

0
0
0

8
6
16

0
34
0

0
0
0

0
0
0

8
40
16

1
2
3

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

12
28
0

0
32
24

12
60
24

20

100

40

30

34

40

56

Primary
Processing
Plant

Primary
Processing
Plant

*j, v

a/ Supply of products available for processing in each of the respective producing or processing
sectors.
b/ Demand for products at each respective processing sector.
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from regions of production to primary processing plants.
submatrices B, C, F, and H are zero as required.

Elements of

Elements of submatri-

ces D and G on the main diagonals indicate the extent to which optimum
processing differed from the specified capacities.

In this example,

specified capacities did not differ from the optimum solution, although
in the analysis of this study excess capacity was considered.
The term Sj represents the supply of products available for pro
cessing in each of the respective producing or processing sectors.

For

example, the supply of raw material in producing region one is 40 units
as indicated by reading across row one to the column S^.

In this case,

the shipments of raw materials from producing region one would be zero
units to gin number one, 40 units to gin number two, and zero units to
gin number three.

Values in submatrices E and I can be Interpreted sim

ilarly by reading the row-column values from the respective origins to
the respective destinations.

Assumptions

Several assumptions were used throughout this analysis to deter
mine the number, size, and location of cotton processing plants which
minimize total assembly and processing costs for the Industry.
Supply origin:

Production patterns and densities were considered

fixed for the problem analyzing the 1967 situation.

The effect of a

given percentage change in total volume of cotton available can be eval
uated by means of the algebraic relationships involved.
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Potential plant sites:

Since It was specified that all plants

would be located in towns along main paved roads and adjacent to rail
roads, it was therefore assumed that each potential plant would have the
transportation network required to support it.
Factor prices:

Factor prices were assumed to be constant and

equal at all plant sites and to have no effect on locations and size of
plant.
Supply origins:

It was necessary to use a center point to enable

calculation of assembly costs for the production In the area as a whole.
Therefore, production was considered to be concentrated at one point In
the center of each origin.

It is recognized that this may tend to over

or under estimate the distances for each origin; however, with the large
number of origins, these over and under estimates would tend to offset
each other.

In addition, any degree of error would be small since each

origin Is only five miles square.
Finished product market;

Since no decisions in processing or as

sembly costs were made on the basis of the finished product price, it
was assumed to be equal at all plants and that It would not affect the
optimum solution of the analysis.

Computation of Assembly Costa

The procedure used to calculate assembly costs from each origin
to each processing plant required determining the distance traveled and
the coat-dlstance relationship.

The distance from each origin to each
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processing plant was calculated using a reactive prograntning model developed by Fred Davis

19

and adapted to use in this study.

20

Input for the program was the longitude and latitude of each
origin and destination. By use of theorems from spherical trigonometry,
the program determined the distance from each origin to each destination
in air miles.
A transportation cost function of the form T ■ a + bx + cx

2

was

included as input data in order to compute the cost from each origin to
each destination.

Costs were first computed as a function of air miles

and were later adjusted to a road mile basis using a correction factor
which estimated the relationship between air miles and road miles.

The

correction factor used in this analysis was taken from a study by Henry
21
and Seagraves (i960).

They estimated the relationship between air

miles and road miles to be as follows:
Road Miles ■ 1.703 + 1.16 air miles
It was assumed that the

relationship ofair to

roadmiles is

not signi

ficantly different between the area for which the relationship was es
tablished and the present study area.

^ F r e d Davis, Transportation Costs Program for Reactive Program
m i n g . Interregional Competition Research Methods, ed. by Richard A. King
(Agricultural Policy Institute, 1963), pp. 179-180.
20

The model was adapted for use in this study by the author and
Lonnie L. Fielder, Agricultural Economics and Agribusiness Department,
Louisiana State University.
^ W i l l i a m R. Henry and James Seagraves, "Economic Aspects of
Broiler Production Density," Journal of Farm Economics. XLII (February,
1960).
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This correction factor and a transportation function of the form:
T ■ a + bx + cx^ with c ■ o
was used to compute assembly costs for seed cotton in this analysis.

22

Each cost element of the cost matrix was computed for each prob
lem using the above procedure.

Transportation costs per unit were cal

culated for shipping cotton or cottonseed from each origin to each
destination, and the cost of processing at each destination was added
to the transportation cost of that processing plant.

For example, in

computing the cost element for transporting seed cotton from origin one
to gin one and processing it at that gin, assume the transportation cost
was $3.25 per bale from origin one to gin one and that the ginning costs
at gin one was $10.97 per bale.

The cost element in the first row and

first column would be $3.25 + $10.97, or $14.22.

This same procedure

was followed in computing each element of submatrices A In each problem.
The cost elements of submatrices E and I were computed using the
same procedure.

In computing the elements of submatrices E, gins were

the shipment origins and compress-warehouses the destinations for bales
of lint.

In submatrlx I, gins were the shipment origins and oil mills

the destination for cottonseed.
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The assembly cost functions used are discussed In detail in
Chapter 111 of this study.

CHAPTER II

A THEORETICAL FRAMEWORK FOR ANALYZING MARKETING PROBLEMS

23

A number of approaches for describing and studying marketing
problems are presently available.

These methods are suitable for use

when the problem is classifying and describing markets and marketing
problems.

They are not suitable when an analytical approach Is required

In solving a problem.

For purposes of examining and analyzing market

ing systems and problems, Geoffrey S. Shepherd's "perfect market" con
cept appears to be the best approach available.
of theory

for analyzing marketing problems.

It provides a framework

His structure of concepts

can be used as a diagnostic aid In appraising a marketing system as a
whole, in locating particular problems, and in solving them.

The per

fect market Is an abstract concept, a bench mark never attainable under
actual conditions, but very useful In scientific research.

The concept

is useful in determining the degree of inefficiency in the existing
system.
The perfect market concept assumes perfect competition, and that
all buyers and sellers have perfect knowledge of demand, supply, and
prices, and act rationally upon that knowledge.

^ A d a p t e d from Geoffrey S. Shepherd, Marketing Farm Products -Economic Analysis. Fourth Edition (Ames, Iowa:
The Iowa State Press,
1962), Chapter 2.
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From an analytical viewpoint, Shepherd divides agricultural mar*
keting Into three broad problem areas:
products,

(1) consumer demand for farm

(2) prices that reflect demand to producers, and (3) costs of

marketing between producers and consumers.

In studying and analyzing

these problem areas, one is concerned with demand determination and cre
ation, pricing efficiency in reflecting consumer desires to producers,
and production efficiency in satisfying time, place, and form utilities
at least possible costs.
To analyze demand, one must determine if demand is changing over
time, changing form, or changing with respect to place.

Then, by study

ing price movements over time, price differentials between places, and
price differentials between forms, one is able to appraise the price sys
tem to determine if prices are reflecting consumer preferences to pro
ducers.

Finally, one might consider the costs of marketing or moving

the product from producer to consumer.

This involves analyzing costs of

production and storage at different times, costs of production and trans
portation at different places, and costs of production and processing
for different grades or forms.
The final consideration above encompasses the area of concern for
this study.

In terms of Shepherd's perfect market concept, transporta

tion or the physical movement of a comnodity over a geographical area
creates "place" utility.

The cost of creating this utility is assumed

to be reflected in comnodity price differentials between different places.
The uniform price which distinguishes a perfect market is uniform over
the area plus or minus any necessary transportation and handling charges.
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If the uniform price does not prevail, the market Is no longer perfect.
Transportation costs may cause a deviation from the uniform price be
cause they are higher than necessary.

Transportation costs may be ex

cessive because the most economical method of transportation is not
being used or because the comnodity is being hauled too far.
In the same respect, assuming full plant utilisation, processing
and storage costs may be too high because processing and storage facili
ties are not optimum size to permit maximum efficiency.

Excessive costs

may also result if processing and storage facilities are not in optimum
locations with respect to the producing area and to each other.

The re

lationship among production, assembly, and processing determines the
organization of the processing industry which would best serve the inter
est of both producers and processors.

The optimum marketing organization

for the Louisiana cotton processing industry is defined as a specified
number, size, and location of processing plants operated at full capac ity
which will minimize combined assembly and processing costs given the pat
tern of production.
Selection of the optimum number, size, and location of processing
plants is a spatial equilibrium problem.

These three characteristics

are interrelated and must be considered together.

Spatial equilibrium

is concerned with more than the profitability of a particular processing
plant.

It is concerned with the profitability of the total Industry in

cluding both producers and processors.
Three important forces which affect the optimum number, size, and
location of plants are:

(1) quantities of raw products which are scat

tered unevenly throughout the supply area,

(2) assembly costs encountered
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in assembling the raw product, and (3) processing costs encountered in
changing the form of the raw product.

The problem of equilibrating

these three factors can be simplified by allowing only two of the above
items to vary at one time while the third is held constant.

Assembly

costs and processing costs are two factors which vary with plant num
bers and locations.

The production density pattern is considered to

be pre-determined, although more than one level of output can be ana
lyzed.
For assembly costs to be meaningful, or useful, they must be
expressed in terms of the relationship of costs (per bale, or per ton)
to distance.

An infinite number of cost-distance relationships exist.

Figure 5 Illustrates three of the comnon types of relationships.
Cost curve A Indicates that average costs are the same regard
less of the distance.

Curve B shows an initial expense with cost per

unit transported Increasing at a constant rate with distance.
is

Curve C

a continuous relationship with an initial expense and cost per unit

moved increasing at a decreasing rate as distance increases, then de
creasing beyond some distance.

Hie cost relationship of transporting

seed cotton approximates Curve B and the cost relationship for bales of
lint, and cottonseed approximates Curve C.

With these positively sloping

assembly cost functions, as the number of plants are Increased, assembly
costs per plant decreases since the distance from origins to plants de
creases.

The effect of increasing the number of plants on total assembly

costs is illustrated in Figure 6, where TAC represents the minimum total
assembly costs associated with assembling a fixed volume of raw products.
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Figure 5.

Hypothetical Relationships Between Assembly Costs and
Dia tances
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Number of Plants
Figure 6.

Hypothetical Relationship Between Total Assembly Costs
and Number of Plants for a Fixed Volume of Product.
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The nature of the total season processing cost function (TSFC)
Is opposite that of total assembly cost with respect to plant numbers.
As the number of plants are increased, TSPC increases for processing a
given volume of product.

The effect of the number of processing plants

on total processing costs is illustrated in Figure 7.
The optimum number of plants is determined by the rate of change
of TAC and TSPC as the number of plants are increased.

Theoretically,

plant numbers should be decreased as long as economies of size more than
offset the additional assembly costs which result from longer hauling
distances.

The minimum assembly cost function indicates where the fixed

supply of raw product should be shipped by assigning each supply origin
to a plant which minimizes its assembly costs.
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Total Season Processing
Costs for a Given Area

Dollars
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Figure 7.

Hypothetical Relationship Between Total
Processing Costs and the Number of Plants.

CHAPTER III

COST OF ASSEMBLING SEED COTTON, COTTONSEED, AND COTTON
LINT FOR PROCESSING AND STORAGE

The purpose of this chapter Is to establish the assembly costs
for use In the subsequent analysis.

Total costs of marketing cotton

include assembling and processing the raw product at each plant.

In

this study, seed cotton was the raw product for gins, bales of cotton
lint the raw product for warehouses, and cottonseed the raw product
for oil mills.
Assembly costs are a major factor that must be considered in
location analysis.

It was necessary to consider three categories of

assembly cost, one for each of the above "raw products."

Two problems

arise regardless of the particular way transportation costs are analyzed.
The first problem is to determine boundaries between plant supply areas.
The second is to evaluate the effect of plant numbers and location on
assembly costs.

Assembly and Transportatlon of Seed Cotton,
Cotton Lint, and Cottonseed

The most common method of assembling seed cotton at the gin is by
use of a four wheel trailer pulled behind an empty pickup truck.

Five

bale trailers are the most conmion size used and are the size normally sup
plied to farmers by cotton gins.
tive power.

Pickup trucks are the most cornnon mo

This allows the farmer to leave the loaded trailer at the

gin and imnediately return to the field with an empty trailer.
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There are three major methods of transporting cotton lint and
cottonseed from the gin:
railroad cars.

gin-owned trucks, '*for-hlre" trucks, and

Most gins use gin-owned trucks for transporting cotton

lint to compress-warehouses.

Bales of cotton lint are usually loaded

for shipment using hand trucks.

"For-hire" trucks are the comnon method

of hauling cottonseed from gins to oil mills.

Cottonseed is loaded for

shipment using either a drop chute or air suction system.

Estimation of Assembly Costs

The costs associated with each assembly operation can be separated
into two types.

The first type is composed of fixed truck expenses such

as depreciation, interest on investment, insurance, and other miscellan
eous expenses.
traveled.

In general, these costs do not vary with use or miles

The second type of expense refers to variable truck expenses

such as gasoline, oil, tires, repairs, and regular maintenance, which de
pends on the miles traveled.
category.

Labor costs could properly be placed in this

But, for convenience, they are considered separately in this

s tudy,
Estimation of costs for trucks pulling seed cotton trailers is
complicated by the fact that few trucks are used solely for hauling seed
cotton.

From Information available, it appears that about one-third of

the truck costs should be allocated to seed cotton harvesting and hauling.
To complete the equipment needs for hauling seed cotton, the cost
of five-bale cotton trailers must be considered.
separated into fixed and variable costs.

These costs can also be

Fixed costs include deprecia

tion and interest on investment, while variable costs include tires and
repairs.
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The basic data for estimating transportation costa of seed cotton were provided in a study by Covey and Hudson.

24

The data were

evaluated and revisions made where necessary to reflect 1967 costs of
transporting seed cotton.
Fixed and variable costs for operating a pickup truck as devel
oped for this study are presented in Table 4.

Fixed and variable costs

for operating a five-bale cotton trailer are presented in Table 5.
As stated earlier, labor costs were considered separately from
other costs.

Reliable estimates of the time per trip hauling seed cotton

were extremely difficult to obtain.

From the limited information avail

able, it was indicated that labor to haul seed cotton could be obtained
for $1.25 per hour.

The total labor costs for a pickup truck pulling

a five-bale cotton trailer from the field to the gin and back to the
field as developed for the study was $2.92 fixed labor cost, plus five
cents per mile variable labor costs (See Table 6).
The cost-distance relationship can be expressed either in terms of
road or air miles.

An assembly cost function in terms of load miles is

more meaningful to cotton producers and processors.

The following esti

mating equation was used to determine transportation costs of transport
ing seed cotton from the farm to the gin:

^ C h a r l e s D. Covey and James F. Hudson, Cotton Gin Efficiency —
As Related to Size. Location, and Cotton Production Density in Louisiana,
Bulletin No. 577 (Baton Rouge:
Louisiana Agricultural Experiment Sta
tion, December, 1963).
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Table 4.

Estimated Fixed and Variable Costs of Operating 1/2 - 3/4
Ton Pickup Trucks, Northeast Louisiana, 1967-68
Average
Annua1
Fixed Costs

Item

Average
Variable
Cost per Mile

- - - - Dollars
Fixed Costs:
Depreciation:
Straight line, 5 years, with $500
trade-in allowance^
340.00
Insurance:—
(a) Public liability ($10,000$20,000)
37.70
(b) Property damage ($5,000)
18.00
(c) Comprehensive (fire, theft, and
winds torm)
25.00
(d) Collision ($100 deductible)
28.00
(e) Uninsured motorist ($5,000$10,000)
6.00
Interest on Investment77.00
3.00
State License Tags
Annual State Vehicle Inspection
2.00
Total Annual Fixed Cost
536.70
Per Mile Fixed Costs^.'
0.045
Variable Costs:
Gasoline (10 MPG 0 30c per gallon)
Oil (6 qts per 1000 miles 0 40$ per qt)
Filter (1 per 1000 miles 0 $2.00)
Lubrication ( every 1000 miles 0 $1.50 each)
Tires ($125 per set of 4; 18,000 miles per set)
Repairs and Maintenance ($64.89 per year;
12,000 miles per year)
Total Variable Costs per Mile
a/

D ■ '' “ —*

g

where;

D
C
S
N

“
•
■
-

- - - -

0.030
0.002
0.002
0.001
0.007
0.005
0.047

Annual depreciation
Replacement costs
Trade-in value
Number of years used

b/ Obtained from the Louisiana State Insurance Commission, Rating
Bureau, Baton Rouge, Louisiana
p
c/ I - -^(R) where;
I ■ Annual average Interest costs
C * Replacement costs
R - Current average Interest rate (7%)
df Truck operated 12,000 miles yearly.
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Table 5.

Estimated Annual Fixed and Variable Costs of Operating a
Five-Bale, Steel Cotton Trailer, Northeast Louisiana,
1967-68

Item

Cost
- -Dollars - -

Fixed Costs:
Depreciation (straight line, 12 years with no
salvage value)£'
..
Interest on InvestmentFixed Costs:
cl
Variable Costs:^
Tires (one time per year 0 $27)
Repairs, paint, and grease ($13 per year)
Total Variable Cost
r
a/ D - — , where:

57.17 yearly
24.08 yearly
0.325 per mile
0.108 per mile
0.052 per mile
0.160 per mile

C • Replacement Cost
N * Number of years used
D • Annual depreciation

b / I - §(R) . where:
1 * Average annual interest cost
C - Replacement cost
R * Current average rate of interest ■ 77.
c / Cotton trailer operated 250 miles yearly.

Table 6.

Estimated Fixed and Variable Labor Costs for Hauling Seed
Cotton by Pickup Truck and Four-Wheel Trailer, Northeast
Louisiana, 1967-68

Item

Cost
- - Dollars - -

Variable Labor Costs:
Time on Road (25 MFH @ $1.25 per hour)

0.05 per mile

Fixed Labor Costs:
Time in Field (2 hours @ $1.25 per hour)
Time at Gin (20 minutes @ $1.25 per hour)
Total Fixed Labor Cost

2.50 per trip
0.42 per trip
2.92 per trip
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where:

Y - .353 + .225X
Y ~ Average coBts per bale (dollars)
X * Distance traveled (road miles)

The basic data for estimating costa of transporting cotton lint
and cottonseed were obtained from a study by Hudson and Cocheba.

25

Costs comparisons of transporting cotton lint and cottonseed were made
for gin-owned trucks, for-hire trucks, and rail shipments.
Examination of these costs indicated that no significant changes
have occurred in the data presented in the study.

Since this was the

most accurate and current data available, the cost equations developed
by Hudson and Cocheba

26

were used.

The following estimating equation was used to determine transpor
tation costs of transporting cotton bales from gins to warehouses:

where;

log
Y “
X A &

Y ■ log A + B log X
Cost in dollars per bale
Distance in miles
B are the parameters to be estimated

The computed equation is as follows:
log Y - -.4682 + .2676 log X
The equation reflects the relationship between chargesper bale
to transport cotton and the distance the cotton

istransported; as

dis

tance increases, charges per bale increase but at a decreasing rate.

25james F, Hudson and Donald Cocheba, Costs of Cotton Lint and
Cottonseed Shipments from Gins to Warehouses and Oil Mills in Louisiana.
Bulletin No. 605 (Baton Rouge:
Louisiana Agricultural Experiment Sta
tion, December, 1965).
26Ibid.. pp. 27-29.
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The following estimating equation was used to determine the cost
of transporting cottonseed from gins to oil mills:

where:

log
Y ■
X ■
A &

Y ■ log A + B log X
Cost In dollars per ton
Distance In miles
B are the parameters to be estimated

The computed equation was as follows:
log Y - -.0812 + .3564 log X
This equation reflects the relationship between charges per ton
to transport cottonseed and the distance cottonseed is transported.
Fixed and variable costs used to derive the cost-distance functions
are presented in Table 7.

27

^ C o s t s in Table 7 were taken from a study by Cocheba and Hudson
(1965), and were changed where necessary to reflect present costs.
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Table 7.

Itemized Fixed and Variable Coats for 2 - 2%-Ton Trucks,
Used to Haul Cotton Lint Bales and Cottonseed, Northeast
Louisiana, 1967-68

Costs

Item
- Original Investment per Truck
Fixed Costs per Truck:
Depreciation^'
.
Interest on Capital—
License
Insurance
Total Fixed Cost

Dollars - -

$3,500.00

540.00
123.00
140.00
138.00
941.00

Variable Costs per Nile:
Fuel
Repairs
Tires
Regular Maintenance
Total Variable Costs

c*s

*
“
-

.038
.014
.008
.005
.065

—

D " "TP

v*iere:

D
C
S
N

Annual depreciation
Replacement cost
Trade-In value
Number of years used

j M £(R)
2

where:

—

I ■ Average annual Interest cost
c ■ Replacement cost
R ■ Current average rate of Interest (7%)

CHAPTER IV

PROCESSING COST AT COTTON GINS, COMPRESS-WAREHOUSES,
AND OIL MILLS

The purpose of this chapter Is to establish processing cost data
for gins, compress-warehouses, and oil mills to be used in the subse
quent analysis.

The general nature of operations for each facility

will be briefly explained and the relevant costs for each operation
developed,

Cotton Ginning Costs

At a m o d e m gin plant, the ginning process consists of a set of
correlated "flow" processes which are generally engineered to allow a
given plant to operate at an optimum rate.

This rate is determined

when the gin plant and equipment are purchased and usually little can
be done to modify the rate without making major changes.
In describing gin plants, the term "capacity" is often used am
biguously.

Equipment representatives consider capacity in terms of

"rated" capacity, which refers to the number of bales of cotton that
a properly engineered plant can gin when a continuous and even flow of
seed cotton is fed into it.

Gin owners and managers, interested in the

output of a plant over an extended operating period, consider capacity
in terms of "productive" capacity, which refers to the output of a
properly engineered plant during a normal operating period which

49
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Includes delays for trailer changes, equipment adjustments, minor re
pairs, and cleaning operations.
The ginning costs In this section were developed assuming that
gins operate at 85 percent of their hourly rated capacity.

This 85

percent level was used in this analysis as the full productive capacity
for gin plants.

For example, a gin with a six bale per hour "rated"

capacity would have a "productive” capacity of 5.1 bales per hour.
The largest gin considered in this analysis was a 24-bale per
hour rated capacity gin, since this was the largest single battery gin
presently available from gin equipment companies.

Larger units can be

obtained only by combining present size gins into one unit.

No data

are presently available to Indicate this is being done, or that any
cost economies would result if units were combined.

Six bales per hour

rated capacity was the smallest gin for which current data were avail
able and was the smallest size considered in the study.
At 100 percent of productive capacity, ginning costs ranged from
$10.38 for 24-bale per hour rated capacity gins to $14.93 for 6-bale per
hour rated capacity gins.

A breakdown of fixed, variable, and total

costs for each size gin is shown in Tables 8 through 11.
Costs were developed for ten gin plant sizes.
ginning season —
each gin size.

634, 725, 815, and 906 hours —

Four lengths of

were considered for

For each size of gin plant, a gin operating 906 hours

per season at 85 percent of "rated" capacity was considered to be oper
ating at its maximum season output.

It Is possible for gins to operate

more hours per season under special conditions, but this would not be a

Table 8 .

Estimated Fixed and Variable Ginning Costs per Bale for Selected Gin Sizes, Operating at
Maximum Productive Capacity for the Season, Northeast Louisiana, 1967-68 —

6
4,620

Bale Capacity per Hour and per Season
10
12
14
16
18
20
7 1700 9,240 10,780 12,320 13,860 15,400

22
16,940

24
18,480

—

8
6,160
- - - -

Fixed Costs
Management and Office
Salaries
Depreciation
,
Interest on InvestmenfcInsuranee
Taxes

5.77

4.75

4.21

3.85

3.75

3.57

3.42

3.29

3.21

3.11

1.75
2.03
1.49
.29
.21

1.39
1.69
1.25
.24
.18

1.17
1.54
1.12
.22
.16

1.02
1,44
1.03
.21
.15

.92
1.45
1.03
.20
.15

.84
1.40
.99
.19
.15

.78
1.35
.96
.19
.14

.73
1.31
.92
.19
.14

.69
1.29
.91
.19
.13

.66
1.26
.88
.18
.13

Variable Costs
Energy Consumption
Bagging and Ties
Labor
Repairs
Drier Fuel
Gin Supplies
Miscellaneous

9.16
1.77
2.60
2.14
.75
.34
.25
1.31

8.63
1.50
2.60
1.88
.77
.33
.25
1.30

8.28
1.37
2.60
1.71
.75
.32
.24
1.29

8.12
1.35
2,60
1.61
.73
.31
.24
1,28

8.09
1.47
2.60
1.53
.70
.29
.23
1.27

7.93
1.41
2.60
1.47
.68
.28
.23
1.26

7.70
1.37
2.60
i; 31
.67
.28
.22
1.25

7.56
1.29
2.60
1.29
.65
.27
.22
1.24

7.44
1.24
2.60
1.27
.63
.26
.21
1.23

7.27
1.22
2.60
1.16
.61
.25
.21
1.22

Total Cost

14.93

13.38

12.49

11.97

11.84

11.50

11.12

10.85

10.65

10.38

Item

- - - - - - -Dollars - ■

a / These costs were calculated on the basis that gins operate 906 hours per season at 85% of their
"rated" capacity. The distribution of hours and bales ginned throughout the season are shown
in Table 14.
b/ Six and one-half percent on land, plus 6.5 percent on one-half the cost of equipment and buildings.

Estimated Fixed and Variable Ginning Costs per Bale for Selected Gin Sizes, Operating at 90
Percent of Maximum Productive Capacity for the Season, Northeast Louisiana, 1967-68 —

I ton

6
4,157

8
5.542

10
6,928

-

-------

--------

-

Bale Capacity per Hour and per Season
12
14
16
20
18
11,084
12,470 13,855
8.313 9.699
-

-

-

-

22
15,241

24
16,626

- - -Dollars -

Fixed Costs
6-39
Management and Office
Salaries
1,93
Depreciation
, 2.25
Interest on Investment—
1.65
Insurance
.32
.24
Taxes

5.23

4.63

4.25

4.14

3.94

3.76

3.62

3.54

3.45

1.53
1.86
1.38
.26
.20

1.29
1.69
1.24
.24
.17

1.13
1.59
1.14
.23
.16

1.02
1.59
1.14
.23
.16

.93
1.53
1.10
.22
.16

.86
1.48
1.06
.21
.15

.80
1.44
1.02
.21
.15

.76
1.42
1.01
.21
.14

.73
1.40
.98
.20
.14

Variable Costs
Energy Consumption
Bagging and Ties
Labor
Repairs
Drier Fuel
Gin Supplies
Miscellaneous

9.72
1.80
2.60
2.38
1.04
.34
.25
1.31

9.12
1.53
2.60
2.08
1.02
.33
.25
1.31

8.76
1.39
2.60
1.90
1.01
.32
.24
1.30

8.58
1,37
2.60
1.79
.98
.31
.24
1.29

8.57
1.49
2.60
1.70
.97
.30
.23
1.28

8.43
1.44
2.60
1.64
.95
.30
.23
1.27

8.13
1.39
2.60
1.45
.93
.28
.22
1.26

8.00
1.31
2.60
1.43
.91
.27
.22
1.26

7.88
1.26
2.60
1.41
.89
.26
.21
1.25

7.71
1.23
2.60
1.29
.88
.26
.21
1.24

Total Cost

16.11

14.35

13.39

12.83

12.71

12.37

11.89

11.62

11.42

11.16

a/ These costs were calculated on the basis that gins operate 815 hours per season at 85% of their
"rated" capacity.
b/ Six and one-half percent on land, plus 6.5 percent on one-half the cost of equipment and buildings.

Table 10,

Estimated Fixed and Variable Ginning Coats per Bale for Selected Gin Sizes, Operating at 80
Percent of Maximum Productive Capacity for the Season, Northeast Louisiana, 1967-68

6
3,697

Item

- -

8
4.930
-

--------

Bale Capacity per Hour and per Season
10
12
14
16
18
20
9,860
6,163 7,395 8,628
11,092 12,325
-

-

-

-

—

-

22
13,558

24
14,790

- - Dollars- -

7.20
Fixed Costa
Management and Office
2.17
Salaries
Depreciation
, 2.54
Interest on Investment—
1.86
.36
Insurance
.27
Taxes

5.88

5.22

4.79

4.68

4.46

4.23

4.08

3.95

3.88

1.71
2.10
1.55
.30
.22

1.44
1.93
1.39
.27
.19

1.25
1.81
1.29
.26
.18

1.13
1.82
1.29
.26
.18

1.03
1.75
1.24
.25
.18

.96
1.67
1.19
.24
.17

.90
1.63
1.15
.23
.17

.85
1.67
1.13
.23
.16

.81
1.57
1.10
.22
.18

Variable Costs
Energy Consumption
Bagging and Ties
Labor
Repairs
Drier Fuel
Gin Supplies
Miscellaneous

10.08
7.85
2.60
2.68
1.04
,34
.25
1.32

9.43
1.56
2.60
2.34
1.03
.33
.25
1.32

9.05
1.42
2.60
2.14
1.01
.33
.24
1.31

6.86
1.40
2.60
2.01
.99
.32
.24
1.30

8.83
1.52
2.60
1.91
.97
.31
.23
1.29

8.67
1.46
2.60
1.84
.96
.30
.23
1.28

8.38
1.41
2.60
1,64
.94
.28
.23
1.28

8.25
1.33
2.60
1.61
.93
.28
.22
1.28

8,12
1.28
2.60
1.58
.90
.27
.22
1.27

7.93
1.25
2.60
1.45
.89
.26
.22
1.26

Total Cost

17.28

15.31

14.27

13.65

13.51

13.12

12.61

12.33

12.10

11.81

a/ These costs were calculated on the basis that gins operate 725 hours per season at 85% of their
"rated" capacity.
b/ Six and one-half percent on land, plus 6,5 percent on one-half the costs of equipment and buildings.

Table 11.

Estimated Fixed and Variable Ginning Costs per Bale for Selected Gin Sizes, Operating at 70
Percent of Maximum Productive Capacity for the Season, Northeast Louisiana, 1967-68 —
Bale Capacity per Hour and per Season
8
10
12
14
16
18
20
8,622
9.700
10,778
4.311 5.389 6.460 7.544
-- ------- ----- - - - - - - -Dollars -

6
3.233

Item

22
11,855

24
12,933

7.81

6.72

5.95

5.45

5.32

5.07

4.84

4.66

4.54

4.40

2.46
2.50
2.13
.41
.31

1.94
2.41
1.78
.34
.25

1.63
2.20
1.59
.31
.22

1.42
2.06
1.47
.29
.21

1.28
2.07
1.47
.29
.21

1.17
2.00
1.41
.28
.21

1.08
1.92
1.37
.27
.20

1,01
1.87
1.32
.27
.19

.96
1.84
1.30
.26
.18

.91
1.80
1.26
.25
.18

Variable Costs
Energy Consumption
Bagging and Ties
Labor
Repairs
Drier Fuel
Gin Supplies
Miscellaneous

11.05
1.89
2.60
3.60
1.05
.34
.25
1.32

9.82
1.59
2.60
2.68
1,04
.34
.25
1.32

9.41
1.45
2.60
2.45
1.02
.33
.24
1.32

9.21
1.43
2.60
2.30
1.00
.32
.24
1.32

9.17
1.55
2.60
2.19
.98
.31
.23
1.31

8.98
1.48
2.60
2.10
.97
.30
.23
1.30

8.67
1.43
2.60
1.87
.95
.29
.23
1.30

8.53
1.35
2.60
1,84
.94
.28
.23
1.29

8.42
1.30
2.60
1.82
.92
.27
.22
1.29

8.19
1.27
2.60
1.66
.90
.26
.22
1.28

Total Cost

18.86

16.54

15.36

14,66

14.49

14.05

13.51

13.19

12.96

12.59

Fixed Costs
Management and Office
Salaries
Depreciation
.,
Interest on Investment—
Insurance
Taxes

a/ These costs were calculated on the basis that gins operate 634 hours per season at 85% of their
"rated’1 capacity.
b/ Six and one-half percent on land, plus 6,5 percent on one-half the costs of equipment and buildings.
Ui
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real1 b tic situation to assume.

The average ginning distribution, time

required, and ginning volumes attainable in model gin plants operating
at full productive capacity (85 percent of ,rrated" capacity) during peak
season is shown in Table 12.
The general shape and relationship of average ginning cost curves
for various size gins are shown in Figure 6.

Costs are reduced sharply

in the smaller capacity gins with relatively small increases in volume.
In larger gins the average costs are substantially less, but average
costs decrease less as volume Increases.

The lowest cost shown for

each gin in Table 8 and Figure 8 is considered to be the lowest cost
the gin can achieve for normal maximum season operating capacity.
Economies of scale associated with cotton gins are shown in
Figure 9.

As the number of hours operated each season increases, the

average unit cost of ginning decreases substantially for all plants,
but greater reductions are encountered with small plants.

For example,

the average unit cost for a six bale rated capacity plant operating 634
hours annually is $18.86, as compared to $14.93 for the same plant
operating 906 hours annually.
plant are $12.59 and $10.38.

Comparable costs for a 24-bale per hour
As plant size is increased, average unit

costs decrease at a decreasing rate over the entire range of plant sizes
considered.

Table 12.

2-Week
Ginning
Period

Average Ginning Distribution, Actual Operating Time Required, and Ginning Volumes Attainable in
Model Gin Plants Operating at Full Productive Capacity During Peak Season, 1965-66^'
Proportion
of Season's
Output

Actual
Ginr.ing
Timek'

6

Volumes Attainable with Model Gins of Specified
Hourly Capacity Ratings in Bales£'
14
12
16
20
10
18
8

22

24

Percent

Hours

2
14
33
25
16
6
4

18
127
299
227
145
54
36

92
647
1,525
1,155
739
277
185

123
862
2,033
1,540
986
370
246

154
1,078
2,541
1,925
1,232
462
308

184
1,294
3,050
2,310
1,478
554
370

215
1,509
3,558
2,695
1,725
647
431

246
1,724
4,066
3,080
1,972
740
492

277
1,940
4,574
3,465
2,218
832
554

307
2,156
5,083
3,850
2,464
924
616

338
2,372
5,591
4,235
2,710
1,016
678

368
2,588
6,100
4,620
2,956
1,108
740

Season 100

906

4,620

6,160

7,700

9,240

10,780

12,320

13,860

15,400

16,940

18,480

1st
2ni*i
3rd!/
4th
5th
6 th
7 th

a/ Figures based on data from Bureau of the Census, 1960-65, U. S. Department of Commerce.
b/ Based on the assumption that every hour of actual operation will be at full "Productive" capacity.
cf Based on the sustained ginning rate capabilities estimated at 85 percent of specified hourly capacity
ratings which were made by the manufacturers. For example, the sustained rate capability for the 6bale model was set at 5.1 bales per hour.
&f Volume entries for this period based on maximum availability of 336 operating hours less two 12-hour
shifts set aside for crew rest or maintenance and one-half hour per shift deducted for cleaning up.
Source:

U. S. Department of Agriculture, Economic Research Service, Engineering and Economic Aspects
of Cotton Gin Operatians -- Midsouth, West Texas, Far West, Report No. 116 (Washington, D.C.:
United States Government Printing Office, July, 1967).
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Figure 8.

Relation of Average Per Bale Ginning Costs and Niznber of Bales Ginned Per Season
In Ten Sizes of Gins, Louisiana, 1967-68.
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Figure 9.

Relation of Average Ginning Cost Per Bale and Size of Gins Operating
at Four Levels of Hours of Operation Per Season, Louisiana, 1967-66.

LH

Cottonseed Crushing Costs

Movement of cottonseed to oil mills is seasonal.

Seed cotton

is usually moved from field to gin inmedlately after harvesting, and
ginners try to gin it as fast as it is received.

This means a heavy

movement of cottonseed into marketing channels during the cotton har
vesting season.
With the exception of small amounts retained as seed for plant
ing, the usual practice is for growers to sell their cottonseed to
ginners at ginning time.

Ginning charges are usually deducted from

the receipts from seed sales.
There is little farm storage of cottonseed.

Although the length

of time seed is held in storage at the gin is limited, most gins can
store small amounts of seed -- usually not more than a days production.
Gins usually hold seed only long enough to accumulate a sufficient
amount for shipments.

28

In contrast to gins, the operation of oil mills

requires that they hold considerable quantities of cottonseed at cer
tain periods of the year.

Cottonseed moves to the oil mills much faster

than it can be processed during the cotton harvest.

August, September,

October, and November are the months of heaviest movement of cottonseed.
With adequate storage oil mills can operate on a year round basis.

29

28Ward Fetrow, Daniel McVey, and James Scearce, Processing and
Marketing Cottonseed Cooperatively, General Report No. 21, Farmer Co
operative Service (Washington, D. C . ; United States Government Print
ing Office, April, 1956), p. 10.
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The trend in the cottonseed industry in the United States in
recent years has been away from the hydraulic process to newer, more
efficient, screw press and solvent extraction processes.

Generally,

the larger-volume mills use the solvent process, and the smaller mills
use screw presses.
vent process mill.

10

The existing oil mill in the study area is a sol
The costs presented in this study are for direct-

solvent type oil mills.

The costs were developed in an analysis of

the comparative economies of different type cottonseed oil mills.

31

These costs, developed in the years 1957-58, are the most current
available.

As discussed earlier, to more nearly reflect present costs,

the data were adjusted upward by 6.1 percent to reflect the increase in
the wholesale price index since the period in which the data were developed.

32

Large economies per ton were found to exist as plant size

was Increased.

Crushing costs per ton ranged from $34.23 in mills

crushing 10,600 tons annually, to $22.80 in millB crushing 105,600 tons
annually.

Processing costs by size of plant are shown in Table 13.

The effect of size of oil mill on processing costs per ton is
more clearly illustrated in Figure 10.

30

Elmer J. Perdue, Crushing Cottonseed Cooperatively, Farmer Co
operative Service, Circular No. 30 (Washington, D.C.:
United States
Government Printing Office, March, 1962), p. 16.
31

U. S. Department of Agriculture, Agricultural Marketing Ser
vice, Supplement to Comparative Economies of Different Types of Cotton
seed Oil Mills and Their E ffects on Supplies. Prices, and Returns to
Growers. Marketing Research Report No. 54 (Washington, D.C.:
United
States Government Printing Office, January, 1959).
32

U. S. Department of Agriculture, Economic Research Service,
Demand and Price Situation (Washington, D.C.:
United States Government
Printing Office, May 1968), p. 2.
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Table 13.

Total Coats of Crushing Cottonseed at Direct-Solvent Type
Oil M i l l s , by Annual Volume of Crush, United States,
1967-68

Size of
Annual Crush

Seed Crushed
per 24 Hours

Tons

Tons

10,600
13,200
21,100
26,400
42,200
52,800
63,400
79,200
105,600

50
50
100
100
200
200
300
300
400

Length of
Season
Months
9.6
12,0
9.6
12.0
9.6
12.0
9.6
12.0
12.0

Processing
Costs£/
Dollars
34.23
31.52
28.30
26.49
25.07
23.91
24.03
23.08
22.80

a / Total cost less the cost of the seed. The costs shown have been
adjusted to reflect an Increase in the wholesale price index.
Source:

U. S. Department of Agriculture, Agricultural Marketing Ser
vice, Supplement to Comparative Economies of Different Types
of Cottonseed Oil Mills and Their Effect on Oil Supplies,
Prices, and Returns to Growers. Marketing Research Report
No. 54 (Washington, D. C.:
United States Government Print
ing Office, January, 1959), p. 26.

Cotton Compress-Warehouse Costs

The cotton compress-warehouse plays a major role in housing and
protecting baled cotton and in providing various related services in
marketing.

It is the most Important facility utilized in the physical

handling of baled cotton in its movement from the producer to the textile
mill.

Through the use of warehouse facilities the cotton merchant is re

lieved of practically all physical handling of the baled cotton in his
selling operation.

33

33
James F. Hudson and George Joubert, Jr., "Cotton Warehousing,"
Louisiana Rural Economist, XVI, 4 (November, 1954), 2.
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Figure 10.

Total Costs Per Ton by Size of Annual Crush at
Direct-Solvent Type Oil Mills, United states,
1967-68.
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The major services performed by cotton compress-warehouses are:
(1) providing physical protection of the bale;

(2) weighing, tagging,

sampling and insuring the bale; (3) assembling, sorting and concen
trating bales for shipment;

(4) issuing negotiable warehouse receipts;

and (5) performing the many services required for actual shipping of
the bale.

In addition, the compress-warehouse aids the marketing pro

cess by compressing the ginned bales to standard and high densities in
order to reduce costs of storage and transportation.

34

Very little information has been developed dealing with the
costs of performing the various services of handling and storing cot
ton.

Only a limited amount of data is available on general costs of

warehousing, and no cost data have at present been developed which ac
curately indicates the relationship of costs to size of compress-ware
house.

The limited number of observations available indicate that econ

omies of size exist, but the data were not sufficient to determine the
magnitude of the economies as size of plant increases.

In view of the

lack of sufficient data on the economies of size, costs were developed
from available data on costs as related to percent utilization of capacity
in compress-warehouses.

This permitted determination of possible cost

reductions as percent utilization of a plant was Increased.
Using data from a U. S. Department of Agriculture study on costs
of storing and handling cotton at public storage facilities, costs were
developed to determine the relationship of costs to percent capacity

34james p. Hudson and Gerald Wayne Malone, "Cotton Warehousing,"
Louisiana Rural Economics, XXIX, 2 (May, 1967), 12.
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utilized.

35

The data from the U. S. Department of Agriculture study

were the only data available.

The data were expressed as fixed and

variable costs per bale for one compress-warehouse with a capacity of
91,900 bales.

The services performed in compress-warehouses, and the

respective costs per bale are shown in Table 14.

The data in the U. S.

Department of Agriculture study indicates that even if no economies are
present in variable costs, fixed costs per unit can be reduced substan36
tially by more fully utilizing plant capacity.
fixed and total costs are shown in Table 15.

The reduction in
Fixed costs vary from

approximately $1.40 when only 20 percent of the plant capacity is uti
lized, to approximately $.30 at 100 percent utilization.

Total costs

range from approximately $4.85 at 20 percent utilization to about $3.65
at 100 percent capacity.

This reduction of costs as percent utilization

varies is illustrated in Figure 11.

35

U. S. Department of Agriculture, Economic Research Service,
Costs of Storing and Handling Cotton at Public Storage Facilities, 19646 5 , Economic Research Report No. 306 (Washington, D. C . : United States
Government Printing Office, October, 1966).
36

No cost relationship could be developed for variable costs at
volumes other than 91,900 bales. However, it would be expected that as
volume increased, variable costs would decline due to more efficient
utilization of labor and equipment, lower utility rates, etc., and there
fore result in even greater reductions in cost.
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Table 14.

Fixed and Variable Costs of Services Performed in CompressWarehouses and Total Fixed Costs Attributed to Each Service
in a Plant with a Capacity of 91,900 Bales, South Central
United States, 1964-65

Fixed Costs
per Bale

Services
Receiving
Storage (1 month)
Break-out
Shipping
Resampling and Reweighing
Compression
Total
Source:

Total Fixed Costs
for Services
Performed

.056
.058
--.034
,045
.106

,577
.174
.474
.289
.962
.879

5,146.84
5,330.66
--3,124.87
4,135.86
9,742.24

.299

3.355

27,480.47

U. S. Department of Agriculture Economic Research Service, Costs
of Storing and Handling Cotton at Public Storage Facilities. Eco
nomic Research Report 306 (Washington, D. C.: United States
Government Printing Office, October, 1966).

Table 15.

Fixed and Total Cost per Bale, and Number of Bales Handled
by Percent Utilization of Plant with a Capacity of 91,900
Bales, South Central United States, 1964-65

Percent
Utilization
Percent
20
30
40
50
60
70
80
90
100

Variable
Cos ts
per Bale
- Dollars -

Number
of Bales
Bales

Fixed Costs
per Bale
- - - - Dollars

18,382
27,572
36,763
45,954
55,145
64,336
73,526
82,717
91,900

1.494
.996
.747
.597
.498
.427
.373
.332
.299

Total Cost
per B a l e ^

4.849
4.351
4.102
3.952
3.853
3.782
3.728
3.687
3.654

a / These costs include one month's storage.
b/ Assuming variable costs remain constant for each level of utilization
as discussed on the preceding page.
Source:

Based on U. S. Department of Agriculture Economic Research Ser
vice, Costs of Storing and Handling Cotton at Public Storage
Facilities. Economic Research Report 306 (Washington, D. C.
United States Government Printing Office, October, 1966).

Dollars
5.00 -

Bale

4.50 “

Psr

4*25

Cost

4.75 -

4.00 -

Total Cost Per Bale-

3.75 3.50

20

30

40

50

60

70

80

90

100

Percentage of Capacity Utilized (Percent).

—^ Assuming Constant Variable Costs.

figure 11.

Total Cost Per Bale by Percent of Capacity Utilized
in CoiBpress-warehouses With a Capacity of 91,900 Bales,
South Central United States, 1964-65.
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CHAPTER V

OPTIMUM NUMBER, SIZE, AND LOCATION OF
PROCESSING PLANTS
t'

In the preceding chapters, an analytical procedure was developed
and certain assembly and processing cost relationships for cotton were
established.

In this chapter, the analytical procedure using these cost

relationships Is applied to the cotton industry within the study area of
Northeast Louisiana.

Density and Volume of Production

The volume of cotton available for processing in an area fluctuates
from year to year depending upon size of allotments, percent of allotments
planted, and yield per acre.

No attempt was made in this study to predict

the pattern of change in these factors.

However, to Illustrate the ef

fects of volume on optimum number, size, and location of plants, the
1967 and 1968 levels of production were considered available for process
ing.

The acreage allotment in the study area for 1967 and 1968 was approx-

imately 306,700 acres.

17

The 1967 production was based on 33 percent

acreage diversion and the 1968 production estimate was based on an 11

-^The 1967 and 1968 cotton acreage allotments in the study area were
considered to be the same for purposes of this analysis since there was
less than a one percent decrease from 1967 to 1968.
67

68

percent acreage diversion.

38

Although the projected volume of produc

tion was greater in 1968 than in 1967, the relative densities within
the study area were considered to be unchanged.

1967 Cotton Production Density
in the Study Area

The highest concentration of production in the study area was
located in Franklin and Richland Parishes.

In 1967 production in these

two parishes was 109,505 bales, which represented approximately 41 per
cent of the cotton production in the 11-parish study area.

The second

highest concentration of production was in East Carroll, West Carroll,
and Morehouse Parishes.

Production in these three parishes was 98,822

bales, or about 37 percent of the production in the study area.

Tensas

and Madison parishes produced approximately 13 percent of the total pro
duction.

The remaining production was located in the four parishes which

border the study area on the south and west.

The highest concentrations

within parishes were located in the areas around the towns of Lake
Providence, Oak Grove, Mer Rouge, Holly Ridge, Mangham, Winnsboro, and
Gilbert (Figure 12) .
Marketing Costs with Existing Plants
and the 1967 Level of Production

There were 88 active cotton gins in the study area during the
1967 season, ranging in size from 6 to 24 bales per hour rated capacity.

3®The 1967 di.version level was based on records of the Agricul
tural Stabilization and Conservation Service.
The 1968 diversion i'vel
was based on prol (inLnary estimates of this agency.
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The season volume ginned ranged from 374 to 12,070 bales per gin.
Fifty-four gins, or 67 percent, ginned less than 3,000 bales in 1967,
and only 4 gins ginned

more than 7,000 bales.

The number of gins by

volume ginned is shown in Table 16.

Table 16.

Number of Gins in Study Area by Volume Ginned, Northeast
Louisiana, 1967 Season

Bales Ginned
Under
1,000
2,000
3,000
4,000
5,000
7,000

Number of Gins

1,000
to 1,999
to 2,999
to 3,999
to 4,999
to 5,999
and over

4
26
24
10
10
6
_4

Total

88

Eighty of the
16 bales per hour or
of 18

88 gins in the study area had a rated capacity of
less.

Only eight of the gins had a rated capacity

bales per hour or larger.

The 88 gins had a combined season

ratedginning capacity of 716,100 bales.

However, they ginned only

267,086 bales, or 37 percent of their rated season capacity during the
1967 season.

The number of gins by size in terms of rated capacity,

bales ginned per season, and percent capacity used are shown in Table
17.
Based on the per bale cost of assembling and processing seed cot
ton developed in this study, the total ginning cost for the 88 gins for
the 1967 cotton crop was estimated to be approximately -$4,722,080, or an
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average of $17.68 per bale (Table 17).

The total assembly coat for

transporting seed cotton to the 88 gins was estimated to be approximately
$379,262, or an average of $1.42 per bale.

The combined cost of assemb

ling and processing the 1967 production of seed cotton was $5,101,342,
or an average of $19.10 per bale.

Table 17.

Number of Gins, Productive Capacity, Actual Bales Ginned,
Percentage of Capacity Used, and Average Processing Costs
by Rated Size, Northeast Louisiana, 1967 Season

Rated Size of
Gin (bales
per hour)

Number
of
Gins

Total
Productive
Capacity

Total
Bales
Ginned1967

Average
Percentage
of Capacity
Used-1967

Average
Cost
per »/
BaleS'

Bales

No.

Bales

Bales

6
8
10
12
14
16
18
20
22
24

11
32
17
5
9
6
4
3
0
1

50,820
197,120
130,900
46,200
97,020
73,920
55,440
46,200

14,688
80,670
54,219
10,165
28,862
34,807
19,833
11,772

18,480

12,070

65.3

13.10

88

716,100

267,086

37.0

17.68

Total or Average

-

Percent
28.9
41.0
41.4
22.0
29.7
47.1
35.8
25.5
-

Dollars
24.79
19.95
19.03
19.50
18.71
16.03
16.70
18.40
-

a / Cost estimates were derived from data presented in Tables 8 through
11, and Figure 8.

The 88 gins in the study area were served by nine compresswarehouses which had a combined total storage capacity of approximately
419,500 bales.

In 1967, these compress-warehouses utilized only approx

imately 64 percent of this capacity, receiving and handling 267,086
bales.

In addition to the 267,066 bales received during 1967, there
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was a small volume of cotton on hand at the beginning of the season.
The locations of these compress-warehouses In 1967 are shown in Figure
13.

Based on the cost per bale of handling and storing bales of lint

developed In this study, the total handling and storage costs for cotton
lint for the 1967 cotton crop was estimated to be $1,215,241, or $4,55
per bale.

The total assembly cost for transporting cotton lint to the

compress-warehouses was estimated to be $166,213, or $0.62 per bale.
The combined cost of assembling and processing cotton lint at compresswarehouses was $1,381,454, or an average of $5.17 per bale.
The only oil mill in the study area during 1967 was located at
West Monroe.
seed,

This oil mill crushed approximately 55,000 tons of cotton

The remainder of the cottonseed in the study area was crushed

outside the area.

Indications are that the seed on the eastern part

of the study area was crushed at oil mills in Mississippi, while the
seed in the southern part of the study area was crushed at one of the
oil mills in central Louisiana.
Under these circumstances, there was no practical method of
using the analytical model to determine assembly costs for cottonseed
because there was no way to determine the actual distance cottonseed
was transported.

In order to facilitate computation of combined assem

bly costs for cottonseed and cotton lint, the assembly cost for cotton
seed was computed using an average hauling distance of 34.4 miles.
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Hudson and Cocheba (1965)

39

reported this to be the average distance

cottonseed was transported in Louisiana.

Using these data, the esti

mated assembly cost for cottonseed in the study area during 1967 was
$312,259, or $2.92 per ton.

The total cost of processing the 1967 pro

duction of cottonseed in the study area was estimated to be $3,026,345,
or an average of $28.30 per ton.

Hie combined assembly and processing

cost for cottonseed in 1967 was $3,338,604, or $31.22 per ton.
The total assembly cost for seed cotton, cotton lint, and cotton
seed was estimated to be $857,734, or $3.21 per bale;

total processing

and handling cost was estimated to be $8,963,666, or $33.56, for a
total combined marketing cost of $9,821,400, or $36.77 per bale pro
duced in the study area (Table 18).

Marketing Costs with Proposed Processing Plants
and the 1967 Level of Production

Considering the cost economies related to size and the possibil
ity of reducing processing costs through more fully utilizing plant
capacities, an alternative organization of marketing facilities was
examined for the study area.

This organization included as many of

the large efficient gins as possible within the limits of gin sizes
now available and without causing the Increased assembly costs to

39james F. Hudson and Donald J. Cocheba, Costs of Cotton Lint
and Cottonseed Shipments from Gins to Warehouses and Oil Mills in
Louisiana. Bulletin No. 605 (Baton Rouge:
Louisiana Agricultural Ex
periment Station, December, 1965), p. 16.

Table 18.

Assembly and Processing Costs for Seed Cotton, Cotton Lint, and Cottonseed for Actual and
Selected Proposed Market Organizations, Northeast Louisiana, 1967
Market organization
Actual

Item

Assembly:
Seed Cotton
Cotton Lint
Cottonseed
Total
Processing:
Seed Cotton
Cotton Lint
Cottonseed
Total
Combined Assembly and
Processing:
Seed Cotton
Cotton Lint
Cottonseed
Combined Total

Total

a/

... ..

Near Optimum-

Per Unit— ^

Total

Per Unit— ^

OptimumTotal

Per Unitr^

379,262
166,213
312,259
857,734

1.42
0.62
2.92

857,391
174,368
248,573
1,280,332

3.21
0.65
2.32

880,565
174,764
260,749
1,316,078

3.30
0.65
2.44

4,722,080
1,215,241
3,026,345
8,963,666

17.68
4.55
28.30

2,898,092
980,467
2,438,186
6,316,745

10.85
3.67
22.80

2,862,830
978,089
2,438,186
6,279,105

10.72
3.66
22.80

5,101,342
1,381,454
3,338,604

19.10
5.17
31.22

3,755,483
1,154,835
2,686,759

14.06
4.32
25.12

3,743,395
1,152,853
2,698,935

14.02
4,31
25.24

9,821,400

36.77

7,597,077

28.44

7,595,183

28.43

a / Marketing organization in 1967, consisting of 88 gins, nine compress-warehouses, and one oil mill,
handling 267,086 bales of cotton and 106,938 tons of cottonseed.
b / Selected proposed marketing organization consisting of 17 gins, three compress-warehouses, and
one oil mill, handling 267,086 bales of cotton and 106,938 tons of cottonseed.
cf Proposed optimum marketing organization consisting of 16 gins, three compress-warehouses, and
one oil mill, handling 267,086 bales o' cotton and 106,938 tons of cottonseed.
d/ Seed cotton, cotton lint, and combined total per unit costs are expressed in costs per bale;
cottonseed costs are expressed in cost per ton.
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outweigh the reduction In processing costs. Since the largest size single
battery gin available (24 bales per hour capacity) had a season production
capacity of approximately 18,480 bales, 15 gins were the minimum number
which could have ginned the 1967 crop.

However, considering the restric

tions for the location of gins set forth in Chapter I, 17 "potential" gin
locations were considered as a starting point In an attempt to minimize
marketing costs.

40

Given the locations of the 17 "potential" gins and

the volume of production, three compre b s -warehouses and three oil mills
were considered in conjunction with the 17 gins (Table 19).

The poten

tial compress-warehouses and oil mills were located in Oak Grove, Rayville,
and Wlnnsboro.

The combined total assembly and processing cost for seed

cotton, cotton lint, and cottonseed for 1967, given the above number of
plants, and using the model on pages 20 through 23, would be $7,825,666
or $29.30 per bale.
In a further attempt to examine potential reductions in total cost,
the feasibility of crushing the entire season production of cottonseed at
one mill was considered.

The results of this change when applied in the

model were that assembly cost for cottonseed increased $14,582, from
$234,612 to $249,194.

However, due to the economies of size in crushing

costs of one large oil mill, crushing costs decreased $242,750, from

^ T h e r e may or may not be actual gins located at the designated
location, and in no case do the existing gins meet the specified require
ments of the model in terms of size and volume ginned. Where gins exist,
they would have to be either removed and new gins meeting the model re
quirements built or be modernized and brought up to model specifications.
The same conditions apply to potential compress-warehouses and oil mills.
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Table 19.

Location, Size and Estimated Volume to be Processed for a
Proposed Market Organization, Northeast Louisiana, 1967
Season

Location of
Facilities
Gins
Mer Rouge
Rayvilie
Winnsboro
Elam
Sicily Island
Jonesvilie
Oak Grove
Darnell
Delhi
Lake Providence
Tallulah
Transylvania
Epps (8 mi. West)
Bosco
Oak Ridge
Mangham
Goodwll1
Compress-Warehouses
Oak Grove
Rayvilie
Winnsboro

Required
Capacity of
Facilities

Volume
Processed

Bales per ]Hour

Bales or Tons

24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

15,892
18,480
18,480
7,494
11,181
13,823
13,156
18,150
18,480
18,475
11,999
14,754
18,106
18,480
18,480
18,480
13.276
267,086

Annual Volume Bales or Tons
100,000
100,000
100,000

77,831
100,000
89.255
267,086

Oil Mills
Oak Grove
Rayvi1le
Winnsboro

42,200 tons
42,200 tons
42,200 tons

31,132
40,112
35,694
106,938

tons
tons
tons
tons
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$2,680,936 to $2,438,186.

The next consideration was to determine the

best location for the one oil mill.

The assembly cost above was computed

considering the oil mill to be located at Delhi.
were considered:

Three other locations

Rayvilie, Monroe, and Lake Providence.

The assembly

costs associated with these locations were $248,573, $318,099 and
$302,847, respectively.

Assuming the processing cost to be the same

regardless of location, this indicates that the one mill should be located
at Rayville.
$2,438,186.

The total processing costs at one oil mill would be
Total assembly cost for cottonseed for one mill at Rayville

would be $248,573.
$2,686,759.

Combined assembly and processing costs would be

The change from three oil mills to one at Rayville would re

duce the total cost of assembling and processing seed cotton, cotton lint,
and cottonseed by $228,789, from $7,825,866 to $7,597,C77.
Examination of the volume at each gin indicated that a logical
attempt to further reduce total costs was to eliminate the gin at Elam
that had a small volume allotted to it and allow this cotton to be sent
to other gins in the vicinity having excess capacity, and move the gin
at Goodwill to Newellton.
tions set forth earlier.

These changes would not violate the restric
The changes would cause ginning costs to de

crease and assembly costs to increase.

As a result of making these

changes, ginning costs would be reduced $35,262, from $2,898,092 tc
$2,862,830.

Assembly costs would be Increased $23,174, from $657,391

to $880,565 (Table 18) .

This would be a net reduction in combined as

sembly and processing costs for seed cotton of $6,088.

79
The relative change in assembly and processing costs when larger
numbers o£ smaller gins replace large gins, indicates that total ginning
costs increase more rapidly than assembly costs decrease.

Therefore,

larger numbers of smaller gins were not considered.
With the number of gins reduced from 17 to 16, assembly costs for
transporting bales of lint to the three compress-warehouses Increased
only $396, from $174,368 to $174,764.

The volume assigned to each

compress-warehouse would change slightly, causing processing costs to
decrease $2,378, from $980,467 to $978,089.

The combined assembly and

processing cost for cotton lint would be $1,152,853 (Table 18).
Only one oil mill was considered with the 16 gins discussed above.
When 17 gins were considered, the combined assembly and processing costs
for one mill as compared to three oil mills was reduced $228,789.

The

logical deduction, then, was to consider only one oil mill with the 16
gins.

Based on this reasoning, if one oil mill was located at Rayville
to crush the entire season production of cottonseed, processing costa
would remain unchanged at $2,438,186.

As a result of reducing the num

ber of gins from 17 to 16, assembly costs would increase $12,176, from
$248,573 to $260,749.

Combined total assembly and processing cOBt for

cottonseed would be $2,698,935.
Total assembly cost for seed cotton, cotton lint, and cottonseed
would aiQOunt to $1,316,078, or $4,92 per bale;

total processing and

handling cost would amount to $6,279,105, or $23.50 per bale, for a
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total combined marketing cost of $7,595,183, or $28.42 per bale pro
duced in the study area (Table 18).
The locations of facilities for the proposed marketing organiza
tion associated with minimum total marketing costs, as determined by
the analytical model, are shown in Figure 14.

The volumes handled at

each gin, compress-warehouse and oil mill are shown in Table 20.

Summary - 1967 Cost

There were 88 gins, nine compress-warehouses, and one oil mill
in operation in the study area in 1967.

Total assembly costs for seed

cotton, cotton lint, and cottonseed were estimated to be $857,734, or
$3.21 per bale; total processing and handling cost was estimated to be
$8,963,666, or $33.56, for a total combined marketing cost of $9,821,400,
or $36.77 per bale produced.
With the proposed market organization of 16 gins, three compresswarehouses, and one oil mill, total assembly costs for seed cotton, cot
ton lint, and cottonseed would be $1,316,078, or $4.92 per bale; total
processing and handling costs would be $6,279,105, or $23.50 per bale,
for a total combined marketing cost of $7,595,183, or $28.43 per bale
produced in the study area.

This is a total saving of $2,226,217, or

$8.34 per bale.
The largest cost reduction would be in the ginning sector, where
total assembly and processing costs for seed cotton could be reduced
$1,357,947, or $5.08 per bale.
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Figure 14.

Proposed gin sites
Propoitd coapresa*
warehouse a l t u
Proposed oil mill
sites

Location of Marketing Facilities,
Proposed Market Organisation, Northeast
Louisiana, 1967 Level of Production.
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Table 20.

Locations, Size of Facilities, and Estimate of Volume to be
Processed for Proposed Market Organization Resulting In
Minimum Total Marketing Costs, Northeast Louisiana, 1967
Season

Location of
Facilities
Gins
Mer Rouge
Rayville
Winnsboro
Sicily Island
Jonesville
Oak Grove
Darnell
Delhi
Lake Providence
Tallulah
Transylvania
Epps (8 mi. West)
Oak Ridge
Bosco
Mangham
Newellton

Compress-Warehouses
Oak Grove
Rayville
Winnsboro

Required
Capacity of
Facilities
Bales per Hour
24
22
2k
2k
18
24
24
24
24
14
20
24
24
22
24
18

Volume
Processed
Bales or Tons
18,317
16,932
18,480
18,480
13,823
17,964
18,480
18,480
18,480
9,870
14,754
16,977
18,460
15,780
18,480
13.289
267,086

Annual Volume Bales or Tons
100,000
100,000
100,000

81,908
90,178
95.000
267,086

107,000 tons

106,938 tons

Oil Mill

Rayville
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Marketing Costa with Existing Plants and
the 1968 Level of Production

To illustrate the effects of a change in the level of production
on number, size, and location of facilities, the market organization
associated with minimum total assembly and processing cost was deter
mined for the estimated 1968 level of production.

It was estimated that

cotton production in the study area in 1968 would be approximately
356.941 bales,

41

The only
the 1967 season

an increase of 89,855 bales above the 1967 production.

42

change in the actual number or size of facilities from
to the 1968 season was that one gin was destroyed by fire

at the end of the 1967
mately 16 balesper hour.

season. This gin had a rated capacity of approxi
The loss of this

gin reduced the number of

gins to 87, and reduced the total rated ginning capacity in the study area
to 703,780 bales.

With the estimated increase in production in 1968 to

356.941 bales and the loss of one gin, the gins in the study area would
operate at an average capacity of 51 percent, as compared to 37 percent
in 1967.

^ B a s e d on preliminary estimates by the Louisiana Stabilization
and Conservation Service.
42

As a matter of necessity for the analysis, one has to assume
a given volume of production from a given supply area, realizing that
these change from year to year as volumes change due to weather and
acreage changes. However, it is assumed that one should project esti
mates of future expected production, and adjust the industry accord
ingly, using the techniques developed in this study.
The presentation
of different volume densities for the two seasons considered are of value
in showing the effect of volume changes on cost of marketing and on the
marketing organization. At volumes below the specified level costs will
increase, above this volume facilities will operate above capacity, and
new facilities will have to be built to replace the existing plants or
additional plants will have to be built to handle the increased volume.
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The average cost per bale for each gin size ranged from $23.44
for the six-bale-per-hour capacity gins, to $11.80 for the 24-bale-perhour capacity gins, as compared to $24.79 and $13.10 for the two sizes,
respectively, in 1967.

The number of gins, rated capacity, bales ginned,

percentage of capacity used, and average cost per bale, by rated size
are shown in Table 21.

Table 21.

Rated
Size
of Gin
Bales/Hr.
6
8
10
12
14
16
18
20
22
24
Total or
Average

Number of Gins, Productive Capacity, Actual Bales Ginned,
Percentage of Capacity Used, and Average Processing Costs
by Rated Size, Northeast Louisiana, 1968 Season

Number
of
Gins

Total
Productive
Caoacitv

Total
Bales
Ginned
1968

Average
Percentage
of Capacity
Used - 1968

Average
Cost per
Bale£^

No.

Bales

Bales

11
32
17
5
9
5
4
3
0
1

50,820
197,120
130,900
46,200
97,020
61,600
55,440
46,200

19,973
108,285
72,921
12,884
39,244
44,948
26,977
16,016

18,480

15,693

84.9

23.44
17.99
17.80
18.85
17.61
13.90
15.80
16.76
-U.80

87

703,780

356,941

51.0

16.14

Percent
39.3
54.9
55.7
27.9
40.4
72.9
48.7
34.7
—

Dollars

a/ Cost estimates were derived from data presented in Tables 8 through
11 and Figure 8.
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The same nine compress-warehouses

and one oil mill were in oper

ation in 1968 that were operating in 1967.
Considering the 87 gins in the study area in 1968, and the 1968
estimated volume of production of 356,941, it was estimated that the
total ginning cost would be $5,762,344, or an average cost of $16.14
per bale.

It was estimated that the total cost for assembling seed

cotton at the 87 gins would be $453,315, or $1,27 per bale.

The com

bined assembly and processing cost for seed cotton would be $6,215,659,
or $17.41 per bale.

With the estimated increase in volume of production in 1968,
compress-warehouses in the study area would operate at approximately
85 percent of capacity, as compared to 64 percent in 1967.

As in 1967,

there would be a small carryover of bales in addition to the 1968 produc
tion.

Based on the cost per bale of handling and storing bales of lint

developed in this study, it was estimated that the total handling and
storage cost for cotton lint for the 1968 cotton crop would be $1,555,464,
or an average cost of $4.36 per bale.

It was estimated that total as

sembly cost for transporting cotton lint to the compress-warehouses
would be $221,303, or $0.62 per bale.

Total combined assembly and pro

cessing costs for cotton lint would be $1,776,767, or $4.98 per bale
(Table 22).
Using a similar method as was used for estimating cottonseed
assembly costs for 1967, the estimated assembly cost for cottonseed In
the study area during 1968 would be $354,957, or $2.49 per ton.

It was

Table 22.

Assembly and Processing Costs for Seed Cotton, Cotton Lint, and Cottonseed for Actual and
Proposed Market Organizations, Northeast Louisiana, 1968
Market Organization
Actual®/

Near Optimum^/

Optimum^/

Total

Per Unitl/

Total

Per Unitfi/

Total

Per Uni til/

Assembly:
Seed Cotton
Cotton Lint
Cottonseed
Total

453,315
221,303
354,957
1,029,575

1.27
0.62
2.49

890,995
211,281
355,571
1,457,847

2.50
0.59
2.50

907,920
211,281
355,571
1,474,772

2.54
0.59
2.50

Processing:
Seed Cotton
Cotton Lint
Cottonseed
Total

5,762,344
1,555,464
3,573,804
10,891,612

16.14
4.36
25.07

3,824,514
1,306,404
3,250,208
8,381,126

10.73
3.66
22.80

3,773,732
1,306,404
3,250,208
8,330,344

10.57
3.66
22.80

6,215,659
1,776,767
3,928,761

17.41
4.98
27.56

4,715,509
1,517,685
3,605,779

13.22
4.25
25.30

4,681,652
1,517,685
3,605,779

13.11
4.25
25.30

11,921,187

33.39

9,838,973

27*56

9,805,116

27.47

Cost

Combined Assembly and
Processing:
Seed Cotton
Cotton Lint
Cottonseed
Combined Total

a / Marketing organization in 1968, consisting of 87 gins, nine compress-warehouses, and one oil mill,
handling 356,941 bales of cotton and 142,353 tons of cottonseed.
b / Selected proposed marketing organization consisting of 22 gins, four compress-warehouses, and one oil
mill, handling 356,941 bales of cotton and 142,353 tons of cottonseed.
c/ Proposed optimum marketing organization consisting of 21 gins, four compress-warehouses, and one oil
mill, handling 356,941 bales of cotton and 142,353 tons of cottonseed.
d/ Seed cotton, cotton lint, and combined total per unit costs are expressed in cost per bale; cottonseed
costs are expressed in cost per ton.
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estimated that the total processing cost for the 1968 production of
cottonseed in the study area would be $3,573,804, or $25.07 per ton.
The combined assembly and processing cost for cottonseed in 1968 would
be $3,928,761 or $27.56 per ton (Table 22).
The total assembly cost for seed cotton, cotton lint and cotton
seed was estimated to be $1,029,575, or $2,88 per bale.

The total cost

of processing and handling seed cotton, cotton lint, and cottonseed was
estimated

to be $10,891,612, or $30.51 per bale,

assembly and

for a combinedtotal

processing cost of $11,921,187 or $33.39 per balefor

the

1968 estimated level of production (Table 22).

Marketing Costs with Proposed Processing Plants
and the 1968 Level of Production

As was the case in 1967, due to excess capacity in existing gins,
1968 ginning costs could have been reduced if the market organization
was changed to allow gins to be more fully utilized.
Considering the 1968 level of cotton production and the concen
tration of this production along the Mississippi Delta area and along
the Macon Ridge,

larger gin numbers would be required in these areas.

In the southern part of the study area,

the major consideration in

terms of gin numbers was not production density, but the restriction
that producers would not be forced to haul seed cotton more than a p 
proximately 15 miles.

Under these conditions, 22 "potential" gins,

each having an annual rated capacity of 18,480 bales (24 bales per hour
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capacity), were considered as a starting point in an attempt to mini- *
mize marketing costs.

In conjunction with the 22 gins, four compress-

warehouses with a capacity of approximately 100,000 bales each, and one
oil mill with a capacity of approximately 142,600 tons were considered
(Table 23).
Gins at Waterproof and St. Joseph were assigned 8,744 bales each,
the gin at Newllght was assigned 12,003 and the gin at Jonesville was
assigned 10,607 bales, as there was not enough cotton within the drawing
range of these gins for them to operate at capacity.
The mathematical model developed for this study was used to cal
culate costs for the proposed market organization.

The total assembly

cost for seed cotton, cotton lint, and cottonseed for the 22 gins, four
compress-warehouses, and one oil mill would be $1,457,847 or $4.08 per
bale; total processing and handling cost would be $8,381,126, or $23.48
per bale, for a total combined marketing cost of $9,838,973, or $27.56
per bale produced in the study area (Table 22).
In an effort to determine if total assembly and processing costs
could be reduced, the number of gins was reduced to 21.
made by eliminating the gin at Newlight.

The change was

Of those potential gins oper

ating at less than full capacity, this was the logical gin to eliminate
in order to examine the effects of a change.

The production density

was lower for the area surrounding this gin and this cotton could be
ginned at nearby gins.

Although the potential gins at Waterproof and

St. Joseph ginned small volumes, neither of these gins could be completely
eliminated without violating the restrictions set forth earlier.

However,
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Table 23.

Location, Size and Estimated Volume to be Processed for a
Proposed Market Organization, Northeast Louisiana, 1968
Season

Location of
Facilities

Required
Capacity of
Facilities

Gins

BaleB per Hour

Mer Rouge
Sterlington
Rayville
Bosco
Mangham
Winnsboro
Sicily Island
Jonesville
Waterproof
St. Joseph
Newlight
Talullah
Roosevelt
Lake Providence
Oak Grove
Darnell
Delhi
Epps (8 m i . West)
Lamar
Oak Ridge
Goodwill
Wisner

Compress-Warehouses
Rayville
Tallulah
Lake Providence
Winnsboro

Volume
Processed
Bales or Tons

24
24
24
22
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

15,400
13,759
18,480
16,062
18,480
18,480
17,890
10,607
8,744
8,744
12,003
18,480
15,064
18,480
17,602
18,480
18,480
18,480
18,480
18,480
17,787
18,480
365,941

Annual Volume Bales or Tons
100,000
100,000
100,000
100,000

95,790
81,480
94,180
85.491
356,941

142,600

142,553 tons

Oil Mill
Rayville
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in an attempt to increase the drawing area for the gins at Waterproof
and St. Joseph, the gin at St. Joseph was moved north to Newellton, and
the gin located at Roosevelt was moved north to Transylvania.
help compensate for eliminating the gin at Newlight,
was moved to Gilbert.
24.

Also to

the gin at Wisner

The results of these changes are shown in Table

Total assembly costs for seed cotton increased $16,925; however,

processing costs decreased $50,782 (Table 22).
No fewer gins could be considered without violating the restric
tions of the problem, unless single battery gins larger than 24 bales
per hour capacity become available.

Because economies of size in larger

gins more than offset increased assembly costs, a larger number of smal
ler gins would increase combined assembly and processing costs.
The total cost of assembling seed cotton at the 21 gins would be
$907,920, or $2.54 per bale (Table 22).

Total ginning cost for the 1968

production would be $3,773,732, or $10.57 per bale.

The combined assem

bly and processing cost for seed cotton would be $4,681,652, or $13.11
per bale (Table 22).
Since data were not available for compress-warehouses larger than
approximately 100,000 bale capacity, this was the largest size considered
for the study area.

It is realized that at some future time, if it is de

termined that cost economies exist for compress-warehouses larger than
100,000 bale capacity, then it would be practical to consider these
compress-warehouses and weigh the increased assembly cost for fewer compress-warehouses against the lower per bale cost in these facilities.
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Table 24.

Locations, Size of Facilities, and Estimate of Volume to be
Processed for Proposed Market Organization Resulting in
Minimum Total Marketing Costs, Northeast Louisiana, 1968
Season

Location of
Facilities
Gins
Mer Rouge
Sterlington
Rayville
Bosco
Mangham
Winnsboro
Sicily Island
Jonesvilie
Waterproof
Newellton
Tallulah
Transylvania
Lake Providence
Oak Grove
Darnell
Delhi
Epps (8 mi. West)
Lamar
Oak Ridge
Goodwi11
Gilbert

Compress-Warehouses
Rayville
Tallulah
Lake Providence
Winnsboro

Required
Capacity of
Facilities
Bales per Hour
20
18
24
24
24
24
24
14
14
22
24
24
24
24
24
22
24
24
24
24
24

Volume
Processed
Bales or Tons
14,768
13,324
18,480
17,820
18,480
18,480
18,480
10,807
11,817
15,876
18,227
18,480
18,480
18,480
18,480
14,467
18,480
18,480
18,075
18,480
18,480
356,941

Annual Volume Bales or Tons
100,000
100,000
100,000
100,000

96,120
82,105
93,880
84,836
356,941

142,600

142,553 tons

Oil Mill

Rayville
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Four compress-warehouses were considered with the 21 gins above,
These potential compress-warehouses would be located in the towns o£
Rayville, Tallulah, Lake Providence, and Winnsboro.
solution these warehouses would receive 96,120,

In the optimal

82,105,

93,880,

and

84,836 bales, respectively (Table 24).
The total cost of assembling cotton lint at these compresswarehouses would be $211,281, or $0.59 per bale.

Total cost of hand

ling and storing cotton lint would be $1,306,404, or $3.66.

The

combined total assembly and processing cost for cotton lint would be
$1,517,685, or $4.25 per bale (Table 22).
If one oil mill was built to crush the 1968 cottonseed produc
tion, the crushing cost would be approximately $3,250,208, or $22.80 per
ton.

The cost of assembling cottonseed at this oil mill If it was

located in one of the following towns -- Rayville, Delhi, or Monroe -would be $355,571, $426,816, and $359,703, respectively.

Total assembly

and processing costs for cottonseed would be minimized by locating the
oil mill at Rayville.

With the oil mill at Rayville combined total

assembly and processing cost would be $3,605,779, or $25.30 per ton
(Table 22).
Total assembly cost for seed cotton, cotton lint, and cottonseed
would amount to $1,474,772, or $4.13 per bale; total processing and
handling cost would amount to $8,330,344, or $23.34 per bale, for a
total combined marketing cost of $9,805,116, or $27.47 per bale produced
in the study area (Table 22).
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The location of facilities for the final proposed market organ
ization associated with minimum total marketing cost for 1968 as devel
oped above, are shown in Figure 15.

The volumes handled at each gin,

compress-warehouse, and oil mill were shown in Table 24.

Sunmary - 1968 Costs

The only change in number and/or size of facilities in the study
area from 1967 to 1968 was that the one gin was destroyed by fire at
the end of the 1967 season.
Total assembly cost for seed cotton, cotton lint, and cottonseed
for the estimated 1968 Level of production and the existing market or
ganization was estimated to be $1,029,575, or $2.88 per bale;

total

processing and handling cost was estimated to be $10,891,612, or $30.51
per bale, for a total combined marketing cost of $11,921,187, or $33.40
per bale produced in the study area.
Considering the final "optimum1' market organization of 21 gins,
four compress-warehouses, and one oil mill, total assembly costs for
seed cotton, cotton lint, and cottonseed would be $1,474,772, or $4.13
per bale; total processing and handling cost would be $8,330,344, or
$23.34 per bale, for a total combined marketing cost of $9,805,116 or
$27.47 per bale produced in the study area in 1966.
If the "optimum" market organization had been used to assemble
and process the estimated 1968 production as compared to the "actual"
1968 market organization, total assembly cost would have been Increased

L I 0 1 M D
Propossd gin situ
Proposed eoepressn
LJ vsrehouee sites
Proposed oil mill
m▲. sites

•

Figure 15

Location* of Marketing Facilities, Propoaed
Market Organisation, Northeast Louisiana, 1968
Bstimated Level of Produotion.
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$445,197, while total processing costs would have been decreased
1

$2,561,268, for a total net reduction in marketing costs of $2,116,071,
or $5.93 per bale.

The largest reductions would have been in the gin

ning sector, where total assembly and processing costs for seed cotton
could have been reduced $1,534,007, or $4.29 per bale.

CHAPTER VI

EFFECTS OF PROPOSED CHANGES ON COTTON MARKETING

The marketing system for buying and assembling cotton in produc
ing areas, and sorting, selling, and shipping it to domestic and foreign
mills, is a highly organized and complicated system.

The long chain of

ownership transfers usually begins when the producer sells his cotton to
a firm at the local market level.

In most parts of the Cotton Belt, gin-

ners and local merchants are Important outlets for producers.

In addition,

several of the large textile mills have salaried or commissioned buyers
at the local market level.

Farmer cooperatives are becoming increasingly

important in marketing producers' cotton direct to domestic and foreign
mills and also in putting cotton into the Government loan for their mem
bers.
The present structure of marketing cotton permits and encourages
inefficiency in cotton merchandising.

There are too many small buyers

merchandising small volumes of cotton, and many of the buyers who mer
chandise large volumes must handle many small purchases which lead to
further inefficiency.

It is vitally important to the cotton industry

that the marketing sector be carefully examined to determine the altern
ative for reducing marketing costs.
The changes in number, size, and location of marketing facilities
proposed in this study would give rise to several alternatives for re
ducing marketing costs.

The four which are most significant involve
96
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reducing the number of markets, increasing the number of buyers actively
competing in each market, reducing marketing margins through more direct
selling, and having marketing facilities large enough for efficient mar
keting.

Considering the present market structure and government pro

grams, specific means of achieving these alternatives must be carefully
examined.

Current government programs have made more competitive mar

keting possible.
In the past decade,

the number of cotton merchants has continued

to decrease primarily because of Government programs.

During this period

a large percentage of the cotton crop moved into Government stocks.

In

1964, 48 percent of the cotton crop went into the Government support
43

program.

Seventy-eight percent of this was acquired by the Government.

This meant that many local buyers were forced out of business because of
the small volume of cotton moving into the open market.
trend ended.

In 1965, this

The new Government program encouraged cotton to move into

the open market.

This program, along with the market organization pro

posed in this study, should allow cotton to be concentrated in volumes
sufficient to facilitate active competitive markets in the future.

A

number of possible alternatives exist for achieving more competitive and
efficient markets.

First, markets could be located at each of the pro

posed compress-warehouses.

Since cotton Is concentrated at the compress-

warehouses after leaving the gin, it would be logical to have a market

A1

James F. Hudson and Glenn R. Timmons, "The Changing Structure of
Cotton Markets In Louisiana, 1950-1964," DAE Research Report No. 381
(Baton Rouge:
Louisiana Agricultural Experiment Station, June, 1968),
P .30.
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at each of these concentration polntB.

This would permit each market

to handle approximately 95,000 bales.

This Is a sufficient volume to

entice buyers from textile mills.

With fewer concentration points, as

represented by compress-warehouses, larger, more efficient markets could
be developed at these centers.
A second possibility for achieving more competitive and efficient
markets would be to have one centrally located market for the entire
study area.

This should be the most efficient alternative since this

market would be large enough to entice all buyers, including buyers
from textile mills.

The producers would have several buyers examining

and bidding on their cotton, and these buyers should be able to spend
more time examining samples at the market since the necessity of travel*
ing to several smaller markets would be eliminated,

On the other hand,

one problem that is likely to arise is the producers' opposition to
traveling the greater distance to the market.

Unless producers can sub

stantially increase net returns from the one market approach, their op
position might be strong enough to Jeopardize the success of the market.
Finally, a cooperative marketing association could be established
to market producers' cotton.

With the trend toward cooperatively-owned

gins and oil mills, the proposed market organization would lend itself
to establishing a cooperative marketing association.

Large volumes are

required to enable cooperatives to establish direct contact with the
textile mills.

The proposed market organization makes this feasible.

With its inherent savings, a cooperative marketing association could lower
costs, the benefits of which could be passed on to the producer members.

No attempt was made In this study to determine the amount of
savings possible in the marketing sector; however, It is apparent
that it is possible to reduce marketing costs through the availabil
ity of larger concentrations of cotton at each market.

With one or a

few large markets, the present number of middlemen could be reduced.
Each middleman could handle larger volumes more efficiently and m ar
keting margins could be reduced.

CHAPTER VII

SUMMARY AND CONCLUSIONS

Summary

The cotton industry Is continually undergoing change.

This

change is especially significant in terms of marketing facilities.

The

number and size of gins, oil mills, compress-warehouses, and cotton mer
chants have changed continually over the past several decades.

Most of

this change has occurred in the absence of any economic guidelines to
the industry to give direction to the change.
The purposes of this study were to determine the optimum number,
size, and location of cotton gins, compress-warehouses, and oil mills in
Northeast Louisiana and to estimate the Increased merchandising efficiency
which could be obtained from such an optimum organization.

The results of

this study should provide the. cotton Industry with the needed economic
guidelines for increasing marketing efficiency for future change.

The

optimum organization was defined as the number, size, and location of
plants which could minimize combined assembly and processing costs.

De

termination of such an optimum organization would serve as useful guide
lines for future changes and growth in the cotton industry.
The study area was confined to the following parishes:

Morehouse,

West Carroll, East Carroll, Ouachita, Richland, Madison, Caldwell, Cata
houla, Franklin, Tensas, and Concordia.

It Includes the production areas

conmonly referred to as the Macon Ridge and Mississippi River Delta cotton
100
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production areas.

The selection of this area was based on:

cotton acreage in the area,

(1) total

(2) the expectation that this area will main

tain its competitive position in the cotton industry,

(3) the percent of

underplanting of cotton is lower in this area than other areas of the
state, and (4) there is a minimum of cotton transported into and out of
the study area.
Cotton production density data for the study area,

for the 1967

and 1968 seasons, were provided by the state and parish offices of the
Agricultural Stabilization and Conservation Service.

The basic data for

estimating assembly and processing cost relationships were obtained from
secondary sources.

The cost data were evaluated and revisions made where

necessary to reflect present costs using primary data obtained by per
sonal interviews from people in the cotton industry.
An economic model adapting the economic
to empirical analysis of location problems was

logic of location theory
used to determine the op

timum number, size, and location of processing plants.

The model per

mits the solution of problems involving shipping of seed cotton from
raw material origins to cotton gins,

the conversion of seed cotton into

lint and cottonseed, shipping of lint to compress-warehouses for storage
and cottonseed to oil mills for crushing.
There were 88 gins, nine compress-warehouses,
operation in the study area in 1967.

and one oil mill in*

With the facilities existing in

1967, total assembly costs for seed cotton, cotton lint, and cottonseed
were estimated to be $857,734, or $3.21 per bale;

total processing and
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handling costs were estimated to be $8,963,666 or $33.56, for a com
bined marketing cost of $9,821,400, or $36.77 per bale produced.
With the proposed market organization of 16 gins, three compresswarehouses, and one oil mill, total assembly costs for seed cotton, cot
ton lint, and cottonseed would be $1,316,078, or $4.92 per bale; total
processing and handling costs would be $6,279,105, or $23.50 per bale,
for a total combined marketing cost of $7,595,183, or $28.43 per bale
produced in the study area.

This is a total savings of $2,226,217, or

$8.34 per bale (Table 25).
In 1968 there were 87 gins, nine compress-warehouses, and one oil
mill in operation in the study area.

With these existing facilities,

total assembly costs for seed cotton, cotton lint, and cottonseed were
estimated to be $1,029,575, or $2.88 per bale;

total processing and

handling costs were estimated to be $10,891,612, or $30.51 per bale for
a combined marketing cost of $11,921,187, or $33.40 per bale, for the
estimated 1968 production in the study area.
Considering the proposed market organization associated with min
imum total costs (21 gins, four compress-warehouses, and one oil mill,
total assembly costs for the estimated 1968 production of seed cotton,
cotton lint, and cottonseed would be $1,474,772, or $4.13 per bale; total
processing and handling costs would be $8,330,344, or $23.34 per bale for
a total combined marketing cost of $9,805,116, oi $27.47 per bale pro
duced in the study area.

This is a total savings of $2,116,071, or

$5.93 per bale as compared with the cost of using the present facilities
(Table 25).
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Table 25.

Assembly and Processing Costs for Existing and Proposed Market
Organization, and Possible Savings, Northeast Louisiana, 1967
and 1968

Existing Market
Organization
Total
Per Bale

Year

Assembly and Processing Cos ts
Optimum Market
Savings with
Organization
Optimum Organization
Total
Per Bale
Total
Per Bale

1967

9,821,400

36.77

7,595,183

28.43

2,226,217

8.34

1968

11,921,187

33.40

9,805,116

27.47

2,116,071

5.93

No attempt was made in this study to determine the size of saving
possible in the marketing sector; however, it is apparent that it is pos
sible to reduce marketing costs through the availability of larger concen
trations of cotton at each market.

Conclusions

This study provides information which interested groups in the
cotton industry can use in evaluating and determining the optimum number,
size, and location and/or relocation of processing facilities.

In evalu

ating the results of this analysis, the specified conditions and restric
tions of the analysis should be carefully considered.

The supply

conditions can be expected to change from one time period to another.
This study Illustrates the use of an analytical procedure tdiich provides
Information for making adjustments to changing conditions.

Estimates of

supply changes can be made on an up-to-date basis and optimum processing
locations and sizes can be determined promptly with the aid of high speed
computers.

Therefore, it would be possible to provide processors with
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guides for location and/or relocation of processing facilities at any
future time.
Under the proposed market organization the reduction in total
marketing costs could have been slightly smaller in 1968 than in 1967,
This is primarily due to the fact that existing facilities would have
operated closer to capacity in 1968 than in 1967 because of the esti
mated increase in production.
less of the size of facilities,

This illustrates the fact that regard
it is essential that they operate at

or near full capacity to take advantage of the existing economies of
scale.
The total saving of $2,226,217 for 1967 for the study area repre
sents a saving of $8.34 per bale.

Assuming an equivalent cost reduc

tion could be obtained for the state as a whole, the Louisiana cotton
industry would have saved more than three and one-half million dollars
in 1967.

This savings represents approximately 5 percent of the farm

value of cotton in Louisiana, and therefore Bhould be of significant
Importance to the Louisiana cotton industry.
The adjustment in the market organization to achieve these sav
ings in marketing costs can be made in at least two ways.

First, the

adjustment could be made over a period of several years by allowing
the older and smaller processing plants in the study area to close down
and gradually replacing these plants with the optimum number and sizes
of plants as indicated in the analysis in this study.
justment would probably

be the easiest to achieve.

This type of ad
But the cotton

industry would not benefit from the full reduction in costB until the
adjustment was complete.
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An alternative method of adjustment would Involve purchasing
processing facilities presently In operation and closing them.

The

existing facilities could then be replaced by the optimum organization.
Since many of the facilities are old and may be replaced soon, this type
of adjustment would speed the natural adjustment.

The industry could

immediately achieve the savings available through the optimum market
ing organization.
An exact evaluation of the cotton marketing facilities in the
study area would require appraisal of each facility.

However, consider

ing the age of these facilities a liberal estimate of the average value
for the gins and compress-warehouses in the study area would be approx
imately $100,000 each.

Therefore,

total cost of purchasing 88 gins and

9 compress-warehouses would be $9,700,000.

If the present oil mills*

value is estimated at $1,000,000, the total cost of purchasing the facil
ities in the study area would be $10,700,000.

With an annual saving of

$2,226,217 from using the optimal organization proposed in this study,
it would take less "han five years to recover the costs of the facili
ties.

After this initial period the industry would realize an annual

saving of $2,226,217 at the 1967 level of production.
Regardless of the adjustment method taken, the study reveals what
can be done toward reducing the cost of marketing cotton in the north
east area of Louisiana specifically, and indirectly for Louisiana as a
whole.

It provides guidelines that may be followed to achieve savings

and indicates several proposed marketing alternatives for consideration.
Whether or not these cost reductions and savings will be realized will
depend upon action taken by the industry in the area.
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